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ENGINEERING IN Ews | plate into position, this- tendency) DRAINAGE OF THE TWENTY-THIRD AND ‘a 
is now lessened. It has been found possible with; TWENTY-FOURTH WARDS. THIS CITY. : 1 
| these improvements to keep the grade firmly, and 
| it is expected that it will be soon possible to con- ov 
| sqol it absolutely. At present the tunnel is being | 7 "¢ Board of Commissioners of the Department iz 
Teaibane Building. New York City. | Tun longitudinally, in order to regain the ground of Public Parks : 7 


lost formerly. In accordance with the resolution of the board, 

The system of removing the silt, too, has been | | have the honor to submit the following report e 
modified. Formerly the silt was blown out by | upon the drainage of the Twenty-third and Twenty - i , 
means of compressed air alone ; a system of which | fourth wards of the city of New York. 
Gen. Smith claims to be the inventor, having} The main uses of drainage are threefold : 
used it before the war and patented it in 1866. 
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1. For agricultural purposes; ; 
The use of compressed air alone was found to be| 2, For construction purposes; and “8 
insufficient on account of the length of horizontal} 3. For purposes of health. a 
Last Wednesday, at the works of Norman Hub- | pipe through which the silt had to be carried, and| The beneficial results of drainage in connection 4 
bard, Brooklyn, we examined a nearly completed | now an Eads’ sand pump is used for the purpose. | with agriculture are so constantly and directly " 
duplex pump, made in accordance with patents is- | Its suction pipe enters a box provided with a buf- | demonstrated, that at this day they are generally 
sued to A. E. Hall, of Plainfield, N. J. Instead of | fer. The silt is spread over a wire screen at the} ° 


clearly understood and appreciated. Drainage not 
only adds to the fertility of land already under 
cultivation but renders susceptible of cultivation 
that which would otherwise be useless. 

Again, no one will dispute the fact that it is im- 
possible to erect a solid structure, or to build a 
firm roadway, on wet, undrained foundations. 

The relationship of drainage to health is, how- 
ever, much more intricate, and hence less clearly “ee 
understood. It is evidently the single subject in- Bh . 
tended to be considered in this report. The value 4 ' 
of land in the Twenty-third and Twenty-fourth { 
wards for farming purposes will be continually 5 
decreasing, compared with that of its use for : 
building. It is estimated that in these two wards } 
not more than 2,000 acres, or 16 per cent. of their j ¢ 
aggregate area, are now worked as farms. | 











































rocker-arms, by which the parts of one cylinder 
are opened by the movement of the opposite pis- 
ton-rod, an arm projects from the center of each 
piston-rod and operates an ordinary D valve inthe 
steam-chests, which are above the cylinders. The 
steam passes from one steam-chest to the opposite 
cylinder through core holes in the castings. To 
prevent all pounding, as the piston-head nearly 
reaches the end of its stroke, a 
small valve is opened and _ live* steam 
admitted in front of the piston, thus forming a 
most effectual cushion. The pump will be so ad- 
justed that there will be no pause at the end of the 
stroke, and the two pistons will move continuously 
—one being one-half stroke in the rear of the other. 
As soon as finished the pump will be accurately 
tested. 


———— #0 


THE HUDSON RIVER TUNNEL. 
a —es 

As the Hudson River Tunnel is probably the 
grandest engineering enterprise now in course of 
execution, its progress deserves close watching. 
We have from time to time followed develop- 
ments, and as important modifications in detail 
have been made and are in contemplation, a brief 
review of what is being done may be of interest. 
When, some time since, Gen. W. Sooy Smith 
and son took charge of the work, progress was 
being made in the south tunnel by means of a 
‘‘pilot tunnel,” a temporary advance heading 
which offered the advantages of affording a sup- 
port to the iron work and to the ground above 
during the course of its erection. Nevertheless, 
there was trouble in maintaining the grade, and 
the tunnel was therefore being run deeper than it 
was originally projected. Gen. Smith holds this 
to be due to several causes, and he has changed 
the plans in accordance with his views. 

Formerly the pilot tunnel was not kept in a 
central position, it being driven in the upper part 
of the section in order to give more room for work 
below. The bracing was irregular and was not, 
therefore, capable of giving the full support it 
might be made to yield. The pilot itself was not 
rigid enough, and therefore the iron of which it is 
made is being strengthened, and the flanges are 
made thicker. Gen. Smith holds that it is thus in 
a better condition to resist the strain with which it 
is taxed, and the tunnel is safer and under better 
control. 

The silt is dug away in the usual manner, but 
much care is exercised in always protecting the 
face against any movement of the ground by tem- 
porary bulk-heads, well braced. An additional 
cause for the irregularity of the work, besides the 
lack of rigidity of the work, has been that when 
laying the iron rings hollow spaces were left out- 
side of them, and as soon as the weight of the 
masonry was on them they sank, thus throwing 
the tunnel out of grade, and causing the formation 
of cracks in the  fimished work. By 
ramming in concrete, and forcing 


bottom of the latter, and, mixed with water, is dis- 
charged directly into the open air, thus doing 
away with the conveyance of the silt to the 
connecting chamber on cars, as practiced be- 
fore. The water and compressed air together 
dispose of the silt effectually, and it can be deliv- 
ered much faster than it can be supplied at the 
present rate of excavation, nor is it expected that 
it will be taxed to full capacity in the future. 
Under other conditions Gen. Smith has removed 
one cubic yard of sand per minute by this process. 
This modification in the method of removing the 
material has made it possible to employ a larger 
number of men in the other work, and the rate of 
advance is now controlled by other considerations 
than by the work of excavation. 


With a view to rendering the tunnel more rigid, 
the iron rings will probably be strengthened. The 
method of lining, too, has been changed. The 
lower half of the tunnel, which soon after its com- e 
pletion i filled with silt, is made of solid concrete. | of this report. | T siall make use of the term drain Et: 
The upper half is at present lined with a 5-inch by mens of open or covered permeable ‘chante ’ 
course of asphalt blocks, backed with brick-work. | called drains, of ; surface or soil saturation water, ie 
It is, however, the intention to have three courses | where its presence would be detrimental to animal 
of concrete blocks and a lining of asphalt blocks, | vegetablelife. It must not be confoundedl with 
all6 x 6 X 16inches. This construction will ad- 


the term sewerage, which expresses the carrying 

. vs, off by means of water-tight conduits, called sew- 
mit of more rapid work, so that the lining can fol- 
low excavation promptly, if the rate of the 


ers, of the waste matters, liquid or solid, organic 
or inorgani:, oo — domest or human 
er lini Nee a _|economy an € ‘ w is the general i 
sale ahs : a an 4 is _imper- | torm for the substance removed through sewers, i. 
vious to compressed air, 80 t no -leakage can | ft consists ineipally of he fluid and feculent ref. 
take place during the work, and at the:same time | use of dwellings. 
it is stronger than the brick-work used hitherto. I propose to consider the subject on which this 
A further change has been made by_ placing new rt is ey = be be se First, by giving 
ir-locks in the tunnels themselves. At a distance . oe = oe wae consideration, 
a , from all points of view bearing on the subject of 
of 430 ft. from the shaft a bulk-head ‘of 4-ft. ma-| its drai ; second, by sketching, as briefly as 
sonry and timber, well braced, has been placed in 
both the north and the south tunnels, which are 
450 and 475 ft. out, respectively. In the upper 
half of the bulk-heads are two air-locks equal in 


possible, the more commonly accepted theories of 
malaria and of drainage and sewerage ; and third, 

size to the large air-lock in the main shaft. This 

insures greater safety and at the same time makes 


while keeping in view the preceding two , b 
making ae practical suggestions ond reco: 7 

the maintenance of compressed air necessary in 

only a small part of the work, the 


mendations looking to the drainage and improved 
rest of the completed tunnel and 


sanitary condition of the district. 
I.—GENERAL DESCRIPTION. 
The district under consideration comprises 
about 12,317 acres lying on the north and east of 
—_ — of Man — Island —_— One Hun- 
; , wenty-seventh street, and immediatel 
the connecting chamber being thrown open to| South of the city of Yonkers. ri i 
atmospheric pressure as soon as it has been proven | {ts northernmost point, Mount St. Vincent, is 
that that portion of the work is tight. When the | about 15 miles from the City Hall, and the south- 
tunnels have advanced for a distance to be deter- SS New a _ 4 miles; Hunt's 
, . ‘oint, its easternmost limit, touches a meridian 
mined by future experience, a new lock near the |71/ miles east of that passing through the City 
end will be put into each tunnel, superseding the | ¢j41), while Spuyten Duyvil, its westernmost t, 
old one and thus forming a new base of operations, | is about 414 miles east of the same meridian, | 
At present the pressure in the tunnel varies from 
20 to 23 lbs., and in order to regulate it close watch 
is kept of the small bubbles of air which appear in 
the river occasionally. 
On the New York side, at the foot of Morton 
street, work has been actively begun by the con- 
struction of a caisson by which the tunnel level | [Tong Island 
will be reached. The plan of sinking a shaft, as | westerly, following Long Island Sound to Port 


The more consideration is given to this subject 
of drainage for health, the more it is found to com- 
prehend, and the greater the difficulty becomes in 
condensing the subject sufficiently for the p 8 





data BE ee : 2 


River at Mount St. Vincent to the Bronx River, at 
ee New Haven rail- 7 

; thence southerly along the Bronx River to 4 
Sound, at Hunter’s Point; thence | 


or stated, it is 74g miles long by 3 miles in 
width. Beginning at the north and taken succes- 3 
sively its boundaries are as follows: An arbitrary 
line, the southern line of the city of 
Yon extending southeasterly from the H 
aetes So i cataien. ils to the Eiarhas Diver at t Haven; thence . 
imately, 46 X 24 ft., the largest air chamber ever River to Kingsbridge; thence westerly to the Hud- | 
built. son River, along the Spuyten Duyvil ; thence, 








finally, northeasterly along the Hudson River back 
to Mount St. Vincent; in all about 23 miles long. 
Approximately : 2.5 miles on the Hudson River, 
tg 6.5 * “  - Spuyten Duyvil 
& Harlem River, 
“ 16 + Bronx Kills, 
+ 3.0 * n" L. I. Sound, 
es mae it 7 Bronx River. 


20.0 Total of water 
bound. 
8.0 


ary. 
+ “ South boundary 
of Yorkers. 


” 23.0 miles in all. 


Along the Bronx there are 2.5 miles of salt and 
4.5 miles of fresh water. 

That is, some re cent. of the boundary con- 
sists of large ti water courses—20 per cent. 
along a fresh water course of considerable flow, 
while only 18 per cent. is a land boundary. 

Topographically described, the district consists 
of three promontories or ridges, decreasing succes- 
sively in elevation from west to east. Beginning 
at the west, we have 

1. The Spuyten Duyvil promontory, included be- 
tween the Teaeot River and Tibbetts Brook ; 

2. The Fordam Heights’ ridge, included between 
the Tibbetts Brook and its extension, the Harlem 
River valley, and the Mill Brook valley; 

8. The dge between the line of the N. Y. & 
Harlem R. R. and the Bronx River and Long 
Island Sound; its western slope being generally 
much more marked than its eastern. 

The axes of these ridges are parallel with the 
ree on the west side of the Hudson and 

ave a direction N. N, E. 

Transversely a series of rock waves succeed each 
other, with crests successively ae in 
height from west to east. A section passing from 
the Hudson to the Bronx will best illustrate this— 


Fig. 1. 

Minor ridges parallel with the main ones sub- 
divide the main valleys into smaller valleys and 
water sheds, each drained by some well marked 


_ stream. These and the main streams, enumerated 


successively from west to east, would be as fol- 


OwWs : 


1. The Hudson River. 
. eens ae - ant Harlem River. 
: m *s Creek, : 

4. Ice Pond Brook, ( Mill Brook 

5. Mill Brook. Main Valley. 

6. Bungay Creek, 

7. Bound Brook and Legget’s | Broux River 
Creek, Main Valley. 

8. The Bronx River. 


The course of these streams is —* direct, 
and may be stated as from 20 to.30 degrees east of 
north ; their inclination slight and comparatively 
uniform—their flow uninterrupted though varia- 


Thus the lines of main drainage are direct and 
clearly indicated by nature. These streams are so 
large, and any obstruction of their channels will 
be so immediately apparent, the cause and effect 
so direct, that there is but little danger of their 
being neglected for any length of time. 

The more difficult problems in the drainage of 
the district under consideration are in connection 
with a class of streams smaller than those men- 
tioned above, and more or less intermittent in 
their flow. 

Roughly stated, their general direction may be 
said to be at right angles to that of the preceding 
class, of which they are feeders. But their course 
is much more interrupted and indirect, and their 
average inclination much greater and Jess uniform. 

As stated, these secondary streams are at right 
angles to the main streams, or valleys ; hence in 
flowing towards them they cross successively rock 
ridges and kets. Their water first fills these 
pockets to the level of the lowest point of the low- 
er ridge before commencing to flow off. If nature 
has filled in these pockets with drift to a height of 
several feet above the lowest point of the inclosing 
ridges, no harm need be apprehended, as the rain- 
fall will be easily disposed of—about 55 per cent. 
being evaporated, or flowing directly over the sur- 
face to the streams. The rest will be absorbed by 
the ground—a portion sinking, or subsiding, to the 
level of the lowest point of the inclosing ridges to 
maintain the saturation of the earth in the pock- 
et, while the greater part will move, or percolate 
through the ground with a slow, uniform veloci- 
ty, to the water-courses or springs.* 


res | uct 


* Lapprehend that no unhealthfulness is due to water in 
itself in motion, whether flowing over the surface or through 
the ground. The danger arises from that which re- 
mains stagnant, either above or under the ground. The 
south side of Long Island is a notable instance of a remark- 
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feldspar and mica, or else hornblend—are 1). 
same as those of granite, yet stratified, and mor 
or less crystalline, while granite is thorough|y 
crystalline and unstratified; consequently, gnei--. 
is a better water-bearing rock than granite, ani 
will furnish more steady drairage, yet it is not «. 
pervious as to prevent its streams partaking of tl. 

er of torrents. The gneiss of this region 


odalif: Set sup! by -asdioeenaaey aopeinesaiea 
gra y up ts 

the remains of vegetable ratncaaen of drift, 
the surface will be found almost level, and about 
at the elevation of the lowest point of the inclos- 
ing rock ridge. This last condition is almost with- 
out exception malarious. 

The geological structure of a country is inti-| character 
mately connected with its drainage. is what is called micaceous; is, it contains « 

The nature and kind of rock have a marked re-| large proportion of mica, a small proportion «: 
lationship to the amount of water retained after ae. and still less of feldspar, but generally a) 
each rainfall, and afterward gradually given off, | abundance of iron pyrites in very minute crystal. 
principally in the way of springs. which on are decomposed—the iron rv. 

Thus, in a limestone region springs will be fewer | maining in form of rust gives a permanen: 
and more important than where the rock is harder | ferruginous cast to the rock.* 
and without regular stratification, as granite,| These primary rocks have been greatly displace! 
trap, etc. from the position in which they were originall, 

In the comparatively soft limestone, water per- | deposited, so that the strata are nearly vertical, 
colating through the fissures gradually enlarges | differing no more than ten d from the same. 
them into subterranean channels, sometimes of | As a consequence, the rain falling over any such 
great size. locality is its sole water su , hence -in this re- 

Where sedimentary rock lies, as deposited, in un- | gi i 
disturbed strata, we should not expect to find 
swamps due to rock pockets. 

Where the strata are nearly horizontal and un- 
broken but dished, that is, cropping out at the 

, we may be — certain than an artesian 
well can be sunk which will furnish an abundance 
of water. 
Where the rock is of a non-absorbent character 
—like trap—the small streams will be intermittent 
in their flow, becoming little torrents after storms, 
and generally drying up in summer. 
If the surface is composed of deposits of the 
uarternary system other than alluvial, we very 
requently find numerous basins of no great ex- 
tent—doubtless due to eddies in the original de- 
pool being currents. Should the adjoining 

igher ground contain clay, or rock with iron in 
its composition, these basins become more or less 
lined with hard pan, and consequently water-tight, 
thus creating swamps, ponds, etc. Where these 
small water-tight basins overlie a pervious stra- 
tum, like sand for instance, as is often the case, 
advantage may sometimes be taken of the fact, in 
order to effect drainage, by simply piercing 
through the hard pan and allowing the water to 
drain down into the sand. 

Where feldspar has become decomposed, form- 
ing what is known as kaolin, we can always ex- 
pect to find malaria; the kaolin acts like puddle, 
preventing the pemage of water. When mingled 
with certain forms of iron a strong kind of cement 
results, whick is likewise impenetrable by water, t of former mighty polar currents; the latter in 
but falls to pieces on exposure to oxygen. the shape of earth, mould, peat, mud, salt meadow, 

Again, a ox my of the qoeingiog formation “ any ete. 

ion not only suggests where drainage is likely 
tobe needed, but the proper methods of effecting 
such drainage with the greatest economy. For 
instance, in a district with outcropping parallel 
ledges we should expect to find swamps in the de- 
ressions between the ledges. The proper system 
effect drainage would be to cut t a these 
ledges. In what direction this cut should be made, 
in order to be the shortest, would be at once sug- 
gested oe a knowledge of the position of the axes 
of these ledges. Wherea slope is found wet and 
boggy, geology teaches us that some impervious 
stratum opens on the upper _- and that the 
cheapest way to drain such —_ is not by any 
ramified systems of drains extending in all direc- 
tions, but simply by one intercepting drain, cut 
along the slope just above the impervious stratum 
where it would tap the water-bearing super- 
stratum, thereby carrying off the water before it 
mee - opportunity to leach out on the surface of 

e slope. 

The Pp shiditiad formation of the Twenty-third 
and Twenty-fourth wards is both of the oldest and 
the most recent. Most of the western portion 
consists of rocks of the primary system; some, 
and rs all, were in existence at the close of 
the Azoic time, while much of the eastern portion, 
as Hunt’s Point and Port Morris, is still in process 
of formation, and belongs to what is known as the 
quarternary s 

All rocks here found in place, with possibly one 
exception, are of the primary system and of in- 
definite age. — — aes earth, sand, etc., cunied elas ieee 
covering this roc ong to quarternary sys- are not continuous, but ¢7! 
tem. The primary rocks found in place are soins echelon, Between them are valleys or ravines 
sieely gneiss or granite, the former largely pre-| which have been partly filled with drift. The ele- 

ominating. 

Gneiss is so-called metamorphic rock; that is, 
it has been metamorphosed or 


from 
its original character, probably by oa and long- 


is an additional cause, to that of the absorbent 
nature of the rock already noted, for the numerous 
small and inconstant ogee in its vicinity. 

The one possible exception, referred to. before, 
where the rock of this district is not primary, is 
that of the certain outcrop known as Kingsbridge 
or aeoen marble, or i It is a 
coarsely crystallized, compact limestone, varying in 
hardness from a good, strong building stone, almost 
impervious to water, to a stone that may be crushed 
in the hand, and will absorb from 3 to 7 per cent. 
of water.| Wherever found it ranges about N. N. 
E. It — out at Kingsbridge, Mott Haven, Mel- 
rose and Tremont, 


The conclusion has been arrived at, by high 
authority, that this dolomite was originally the 
same formation as that now known elsewhere as 
Mohawk limestone, and that the associated gneiss, 
etc., were originally the same that are now known 
as Petsdam sandstone and Hudson River slate, 
metamorphosed to their present condition from 
having been subjected to great heat and pressure. 
The quarternary system iscomparatively recent, 
and hence its ey comparatively easy to unfold. 
It overlies most of the pri rock in the an- 
nexed district, increasing in thickness from west 
to east. It consists of the débris of older forma- 
tions, and the vegetable accretions forming above 
the same. The former in shape of earth, sand, 
vel and boulders of all varieties of minerals, the 


The q system has been subdivided 
in the Geologi Survey of New York State, 


1. The Alluvial Division, 


2. The Division, 

3. The Drift Division 

Where all three are found superimposed, their 
order from the surface downward would be as 


y 
alternate layers of clay, sand and gravel, deposited 
from com vely quiet waters, then in succes- 
sion the alluvial division, now forming in the shape 
of marl, peat, soil, sand, etc. Sand is in by far the 
grea pipepnortion, as it is the result of the con- 
stant disintegration of siliciousrock. This disinte- 


cold and heat being the principal ones. 

In some cases the gne granite are found— 
generally at the bottom of wet pockets—in a dis- 
in ted state, so soft as to be readily removed 
oh ck and shovel, owing to the decomposition of 
the feldspar and iron pyrites. This soft rock is 
very retentive of water. 
rficial examination 


its hydrological features. 
But little of the rainfall will be absorbed and 
me omen 4 the rock. 
The is bare in many hills, and in many 
places has but a thin covering of svil. 
Its strata have been much disturbed, so as now 
vertical g out in numerous 


: *Mather. 
mn heat. I mpon 7 
continued heat ts component + From sepepants ty Sidney W. Hoag, Jr., Assistant 
ably where water is found in abundance | Engineer, D. P. P. 
but little below the surface. That this water is, however, | + Prof. Newbury found that of serpentine from 
steady in motion has been dearly . The surface of the eistces ieee decease Cte anita Der coms 0: water: 
water ‘oun: an lined plane rising uni- | sandstone from herst, Ohio, cent.; limestone from 
ly as it recedes from the sea. . Athens, IIL, less than 2 per cent. 


~~ = * whee 
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passes off very quickly. The streams transverse | transverse streams. They become quite low in At present there are but few manufacturing 
to the valley axes partake, more or less, of the | summer, yet the difference between their flow in establishments in the Twenty-third and Twenty- 
character of torrents, excessive in flow immedi- | wet and seasons is comparatively lessthanthat fourth wards. This condition cannot continue 
ately after and during storms, yet quickly drying | of these feeders. ‘long. In fact there is but little doubt that they 























up. Where the formation is of the quarternary will receive in time a greater amount of manu- 
Location oF OUTLET. Approximate length. Fed by Remarks. 
LN Handotph =e 1,000 feet Dry in partl red drai 
ear TO, tt conn chiniiins ¢ a, £. ci ccnennns snp edee se leateaieten spud thes hacinicd ames ¥ summer; ly a cove drain. 
2 Near north line Schermerhorn estate... 1,000 feet... ..........----.0e00+4 NE Coo oe so ron task e habeas Stony bed. 
‘Between Schermerhorn estate and prop- 
| erty of D. W. James .........-.6.-055+ Rss tik dis. os inn ds canes NR Es iaiaisis tgs ovdisin ace cbuxiwai 400 feet covered drain, stony bed. 
|About 500 ft, north of Delafield’s lane.. 1,600 feet...... vicki eran cekaae NL neti head <b cacadgce tahoe More or less walled, and converted into open drain; divides into two streams 
about 1,600 feet from river; north branch, 1,000 feet; south branch, 600 
| feet; sluggish. 
\On Delafield property............. «. ROO iis s5ve 0 oe ccc cence NG, Sivcccsccscsss Sekideewes Dry in summer; 300 feet of open drain; upper portion sluggish; about 300 
Lin Sibel > ~ of middle portion stony. ms , 
Whiting RO, cee stncccune nase ole EOns ccccccesine ose teesec ic cabus cAbanpeh sch y 6 sad ry in summer; two parts; stony bed lower end. 
yten Duyeil. Cveck Water Shed. ” y 
HOm Oox eptate.....00 1. cic ee ce eee AF 5 FS ak so Seach cece SN chicas. oirch 60 casi heacterses Dry Se; rocky and stony bottom at upper portion, polluted near 
} mouth. 
Tibbet's Brook Water Shed. 
1 East side, about 200 ft. north of Mo 
AS Pe nee Pr eye ee ON IS SE iS. snacks ceceine \Extensive swamp...........--.- Dry in drouths; generally stony bed; sluggish near Jerome avenue, 
2 East side, about 2,000 ft. south of wer nuh ioe } a aa | 
nab sine obey Vane dkwpeend qaaderees~se 7 ns ccnceeseecceceeecceess Springs; possibly receives - 
“s age from Guteduct avtesveseve (Quite small; upper end stony, lower portion sandy. 
3'East side, about 1,400 ft. south of Taine Spr dios 5 tala ec . 
eevee ects eeebeareteeeeeeses . hy Sees cc crcsencens ngs, in swamps....|/Upper end sluggish, er end sandy, 
dwae e, 1,000 ft. north of Van Court- 
| landt Mansion................600c000es 15,000 feet (with branches). .... Springs, swamps and principally Principal feeder of Tibbet’s Brook; about 6,000 feet of lower end sluggish; 
i FMB urea pihuevensec¢sc0scens upper jon generally stony bed. 
5 East side, along Gunhill road......... A OINOINE. Soics ee F e655. weceee Springs principally............. smali ry in eapeper, upper end 500 feet muddy, middle portion stony, 
ower end muddy. 
6 West side, opposite land of B. Dash.... 3,000 feet.............. cen Swamp and springs............. Small; dry in summer ; lower portion sandy and swampy, middle portion stony. 
7/East side, near Van Courtlandt avenue. (4,500 feet...... ........ .. . Springs and drain............... Supplies rolling mill at Spuyten oe with water; sluggish at upper end for 
{ i | 2 feet, then 1,500 feet stony, then 1,000 feet sandy and swampy. 
8 West side, on land of W. Hutchins...... NR ve dhidh avoids <ootcavexed RE tests acd serttwamaniese Stony bed. 
9'East side, between lands of Shrady and) | 
POG Ah Ra Seer ksea cUUSedacdhecdess TS videi tins css caseywe |Principally ditches, some spr’gs| Upper portion very sluggish, with muddy bottom; between Albany and Boston 
| | avenues stony; mouth in salt meadow. 
10 West side, on Ewen property.... ...... DA Rtas tok asks cs cease rid an 5 coi dec vcctnasduewnn Dry insummer; upper end sluggish for 600 feet, rest generally rocky and stony, 
Harlem River er Shed. 
1 Just south of Farmer's eae? eedhe 1,500 feet (with branch)......... [Springs Fak bb Sceeminaceutenct tal Flow of w a portion good, lower end sluggish. 
2 Just north of Fordham road. . .|7, by Eee E deed th cdseteveed Natural and artificial drainage. Converted to covered drain in places, u a end artificial in Jerome Park. 
3 Reet of Landing road........\@00 feet...... 2.2.0... 666 0 ccc cuee iad 114s spswivetiveercers Stony bed at upper end, then sandy; muddy at mouth. 
4 About 600 ft. north of Morris Dock..... ccna dnt bddcdevenved  eedcesipevpdciseareess thin Partly open n, generally rocky or stony. 
5 North side of Wolf street......... ...... RE vec ss cvacesdvatdsviss Drainage principally...... .... ‘Stony bed, =~ covered. 
} Cromwell's Creek Water Shed.... 17.000 BE cok hb veeds -bcewd eeest oveeddsapen nbepecds .......| About one-third of length salt water,and about one-third open or covered drains. 
1 Between Burnside Cameron streets) } 
FFOM, the: CAS... . 2. .cerscreccccsece ove 2,500 feet (inc. both branches). .}Drainage principally ............ Upper portion, west of Jerome avenue, sluggish; carried along Jerome avenue 
| as covered drain; east branch rocky. 
2 West side, opposite Tremont avenue. ..| 1,200 feet........... 6.66. eeccees Swamps; possibly some leakage} 
I from aqueduct........ .|Sluggish; muddy bottom. 
3 West side, on L. G. Morris’ ida al ares pds ved é oameig'oe TOWED. 6c. ctcncrvucusssvecsccees Lower end rocky bed, 
4 East side, on north line Townsend Poole 
aura ss adie .7 nee foes eT eeik wand senscenseved Seenes cet saves Kivdcsedent \pecaad in a a. sutiati 
upper ‘s pond..... PB BIB oo. io cee ends hice atural drainage................ | escent for lower . upper end sluggish. 
6 West side, just south of boundary be- } 
_ tween 23d and 24th Wards............ NS Kacenanchodecse cg ced Drainage of swamps on Ogden 
DORIAG sis iccceetscvcescscaveses Sluggish at upper end, steep at lower end; stony, rocky bed. 
7 East side, about opposite preceding. ...)/1,500 feet...................0005 Natural drainage................ | Upper portion sl h, lower ion sandy bed 
8 West ged. on Andersen property GR nie Zs pat. SDBheeisde lt dicticuaves jaoearel drainage and springs. .. Peter _ rock ; upper nd eae. 
| ce Brook Water Shed........ RE einai Es cand nln dhe Ls sed puvicieos evrewtewce. 00 uggish throughout, lower portion pollu 
Mill Brook Water Shed...... .... DP catkepickedugabe sexes ced — 
1 East side, near Jerome avenue..... .... '1,600 feet. Swamps. SI . 
2 West side, near Potter place............ PI ics SS disc i vccdectaige Partly drains Jerome Park; descent generally good. 
3 East side, 500 ft. n Jerome Park! | 
a /1,500 feet. |Sluggish. 
4 West side, 300 ft. north of Isaac street..'1,500 feet... .. .| Lower 500 feet sl sh flow, above that stony bed. 


5 West side, 300 ft. south of John street. ./1,600 feet........... |. \Upper portion sluggish, partly covered, polluted from houses on its course. 


| 
|Partly converted into covered drain; lower portion stony bed, upper portion 


rhiceeieer se ere meena OO Tota ee eee Ponds and ditches.............-- 


7 East side, about 185th street............ 2,000 feet......... en déeeveumrtas Principally drainage from Ford. 
WE DTI i'n. sos isicnese teses {Dry in summer. 





8 West side, between 178th and 179th 
BUNUN, ccs icvaps.coes con dinabe csaceokes |4,000 feet (with branch)......... Natural and artificial drainage/Outlet, eonsarted: tate covered drain, upper portion muddy bottom, middle 
| and springs. .......4..-...,<¢++ ion ston. ‘ 
9 East side 175th street............ ...04. \5,300 feet (with branch)......... eoeteaee. natural and artificial. About 1,000 foot of lower end converted into sewer; also covered at several 
0|West side Fleetwood Park |5,200 feet. 3 lv Oe eS Se 
1 Dake de chSed Hr bases ccca, cechasch ots cM, v0 bolls cccpQeueaceadte Jpper en n ; . 
Oreck Water Shed...) aenMRtC. 1302)... eee rar ee ee Pe 
1|East sideC MMs inves’. wieose SR eee eee OND 6 is cs cies deve ees po converted into open and covered drains; dry in summer; very 
2) West side, about Dawson street......... 1,000 feet... .........sceeeeee: ANGI. 0 5 Sa son esha sc cuss |Partly converted into covered drains; dry in summer; sluggish. 
Leggett’s Creek Water Shed. i 
Wederdbeedavecdereceesscccsos| Etna hehe) «wake sobusnditodessdabess¥vbedecessess \Tide water for about half a mile above mouth 
1\West side Prospect avenue............. IZOD TOOG os ccoeccsscssres veoveces Swamps. |Dry in seasons of drouth. 
2\East side Freeman street............... }3)500 Feb... .... 20... eee sess eevee Swamps principally............. Lower end covered drain. 
3| West side, just north of Home street... '3,000 feet (with branches)...... Swamps, natural and 
springs (Lhenbs he naep Co0 Gade vases Sluggish; covered in one or two places on branches. 
east side, opaosite DO. nostine antththcons eee Sant cimaitenndainbscouhessé Nai Soataoee.--- lan dials teint locale: dammed for ice in winter. 
Mate x2 ete i eeses gerne Fe ee erent re ..-. |Drainage, natural | oe se 
WUROOTE. 6 sid ti REVI Sade KH odds chive S 7 Ms vceneh ON, . ine  cadorkwscties ave <acue -< Bee water. 
sk ad igs |” ma met 
| morth of Woodlawn......0. sresesenees MOR Me alan scik ania the. pe drainage and springs... Upper portion sluggish, with muddy bottom; middle portion good flow; stony 
2|West side, just south of Woodlawn sta- 12,000 feet (with branch); 7,000'Swamps, pond and drainage, ; 
en eee ected above te Feamen "ess| Natural and artifical.......... portion 






3 
4 





with muddy bottom; about 700 feet at lower end rapid 


artifical Upper sluggish; through Woodlawn Cemetery rapid descent. 
natural drainage. Generally slugzish, for about 2,500 feet; rest of dltancerapia; stony bed, 
oe) stony : 
Part covered drain; descent rapid. 











‘Muddy bottom 
Seseeseets "*'lgandy bottom in drains; lower end rapid fall. 
| 
WO es d535 pees. oxen Paar few. ees 
tssss 12171" aeetereds ey te conanae of drat 
.. Covered for about 200 feet; dry in summer. 
Pee atiaae { ; lower portion salt meadow. 
Ove ebeccvesscesesesescocoss ret : ee re. 30 
as in the southeastern portion of the dis- | facturing business, in Se eas, 
i ciet tak ane artabeae eae is will t the 
e of the character of estuaries. womuneains ¢ of land, the more general 
table contains a list of all streams | d of railways, the rand extensive 


district which can be distinctly | water front, rendering great ities for 





art 
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a better street system, giving approximately mini- 
mum distances for hau between given points. 
Manufacturers will be enabled at less cost to obtain 
larger premises, and in consequence the 
floor-room, without having to erect high, strong 
and costly buildings, while the operatives will be 
able to obtain small houses and gardens close to 
their work. 

We can foretell with a good deal of certainty 
where the manufacturing localities will be, the 
elements in the forecast being the value of the 
land, its elevation, its accessibility by rail and 
water, present occupation, water supply, sewerage, 
drainage, ete. Judging by the experience of 
other places, low, level swamps and marshes will 
be utilized in this way long before the better and 
more valued adjacent land will be in demand, 
although ultimately the choicer property will bring 
higher prices. 

‘rhe sooner these swamps are drained the better, 
and, in providing for their drainage, it must be 
remembered that almost all factories use a large 
amount of water which is afterwards wasted in a 
highly polluted condition. Such waste water 
should never be allowed permanently to enter any 
of the fresh-water courses. 

From the reports of the Massachusetts State 
Board of Health I gather the following statistics 


relative to the impurities to be found in the drain- | ® 


age from various kinds of manufactures: 

Woolen Mills—Waste water polluted with nearly 
5 per cent. of impurities, consisting principally of 
urine, dye stuffs, grease and dirt ; also soap, ful- 
ler’s earth, pigs’ dung, pigs’ blood, oil, alum, salt, 
soda and glue. 

Cotton Mills—Waste water contains nearly one- 
tenth of 1 per cent. of impurities, including dye 
stuffs, cows’ dung, starch, British gum, sulphuric 
and hydrochloric acids, soda ash, bleaching 
powders, lime, soap, metallic arsenic, etc. 

Silk Mills—About three one-hundredths of 1 per 
cent, of solid matter in solution in refuse water. 
Some 40 pounds of soap are used for every 100 
pounds of silk. 

Bleach Works—Impurities, lime, soda, chloride 
of lime, sulphuric acid, etc., said to be slight, and 
copiously diluted. About five per cent. of weight 
of cotton yarn and sixteen per cent. of woven 
goods is removed in bleaching. 

Linen and Jute Bleaching and Dyeing—Waste 
water contains about three-tenths of one per cent. 
of impurities. 

Paper Mills—About five per cent. of impurities 


in refuse water of ‘‘ boilings” and *“* washings,” | Bo 


containing soda ash, caustic lime, alum, sulphuric 
acid, chloride of lime, ete. From six to sixty- 
three per cent. of weight of paper stock becomes 
liquid waste in manufacture of paper. 

Rolling Mills—Waste water contains about one- 
tenth of one per cent. of impurities, due to manu- 
facture. 

Galvanizing Works—Waste water is small in 
quantity but contains over nine per cent of impu- 
rities, such as iron, chlorine, sulphuric acid, etc. 

Brass Foundries—Drainage polluted with iron, 
copper, zinc chlorine, sulphuric acid, etc. 

Breweries—No exact data can be obtained. It 
is claimed that the pollution of waste water is 
slight, although the odor is very offensive. Wash- 
ing of casks estimated to consume twice as much 
water as the brewing. In malting 1¢ per cent. 
of the grain is dissolved out in the steep-water. 

Turkey Red Works—5,725 lbs. of garancine, 
sumach, blood, olive oil, alum, soda and soaps, 
recorded to have been used at one establishment 
for every ton of yarn or cloth in bleaching and 
dyeing. The waste water contains about ;b of one 
per cent, of impurities, 3.2 per cent. of Which is 
metallic arsenic. 

The total capital invested in manufacturing in 
the Twenty-third and Twenty-fourth wards is 
estimated at over $2,754,000. 

The value of the raw material annually con- 
sumed in manufacturing, $1,758,534. 

The following table will exhibit the kind and 
local distribution of the principal manufactuting 
establishments, the aggregate power and labor 
employed therein, and the population of the 
various water sheds of the annexed district. 

The product of the seven breweries, all dpaining 
into Mill Brook or Brook Avenue sewer, was, for 
the year ending Ist May, 1880, 5,931,830 gallons.* 


Il.—THEORIES OF MALARIA. 


Malaria seems to be the very general term for an 
unknown or indefinite poison, which, introduced 
into the human system (and sometimes it is 
claimed, even in domestic animals,) by means of 


*For the above statistics, other than those relating to 
breweries and population, I am indebted to the courtesy of 
Hon. F. A. Walker, Superintendent Census, and Mr. Charles 
E. Hill, Chief Special Agent. , 
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breathing bad air or of drinking polluted water, 
uces a large class of distinctly i en- 
emic diseases, as intermittent, remittent, 
nicious fevers, etc., classified as ‘‘ malarial or 
matic fevers,” also certain contagious diseases as 
typhoid fever, etc., classified as ‘‘ miasmatic con- 
tagious.” In the former class the morbific agent 
**miasm”’ is spontaneously developed exteriorly 
to the person affected, in no case conveyed 
from the affected individual. 
In the case of ‘ miasmatic contagious” fevers 
the morbific agent is develo within and repro- 
duced exterior to a physical organization. In the 
case of ‘‘contagious” fevers, such as small-pox, 
scarlatina and measles, the morbific agent is only 
developed and reproduced within a living being.* 
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In miasmatic contagious diseases the — to 
be reproduced requires to be deposited in decaying 
organic matter. Clearly understanding this fact 
will <n vio in wane See persons living in 
the midst of filth and with no sanitary precautions 
keep in good health. They are surrounded by 
— of the oe oe uired - the Mm 

uction of fevers, until the specific 

been added to the other elements no Sota 
ensues. Some one has com this state of 
things to that of an indivi living over a 
powder magazine in perfect immunity from harm 
until a spark is added to the 
a similar manner imperfect sewerageand drainage 


* Loomis on Fevers. 





| table organisms, w 
‘| to the putrefaction of vegetab 


‘| in contact 


powder. Precisely in | these conditions 
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are unsafe. Instances are on record where soil- 
pipes and drainage had been 
time and no case of: 


defective for a long 
typhoid fever had re- 
sulted. suddenty, however, it did break 
out, careful investi showed that its develop- 
ment was the introduction of the 


stantly taxed by 
is in a marked 


theria, dysentery, monia, catarrhs, neural gic 
etc. 
Dr. Loomis states that malaria predisposes to 


phthisical developments. 


What the exact poison called malaria miasm, 
marsh miasm, etc., consists of, is far from being 
determined, the highest authorities being unde- 
cided and still diff : 

Niemeyer says that it is not a uct of decom- 
position, but that the decomposition of vegetable 
substances has an unmistakable influence on the 
development or excessive increase of this poison. 
He says, peerage S that it consists of low —- 

ose on is chiefly due 
e substances. 
It is stated that M. Bolestra, in examining marsh 


-|-- | water, always found, in proportion to its putre- 

i rvs EO ggytnerd microphite accompanied by a 
.| .| considerable quan 

- | millimeter in diameter, of a greenish yellow color 


tity of small spores of a 
and transparent, also by sporangia or vesicles con- 


‘|: | taining spores from gb to x45 of a millimeter in di- 


ameter and of very characteristic form. This 


“|""|""} plant grows on the surface of the water. When 
‘|"" | young it is iridescent and resembles spots of oil. 


At the low temperature of cellars, and in water 
containing no vegetation, it develops slowly, but 
i with air and e to solar rays it 

disengaging small gas-bubbles. He 


ex ta fast, ; 
- | thinks these spores constitute the poison miasm. 


On the contrary, it has been asserted that the 
malarial poison is simply carbonic acid gas, that 


-|being the chief emanation from decomposing 


0 ic matter. 
iebig’s theory seems to be that malaria is not 


ela specific poison, but arises from the fact that stag- 


nant water bas oxygen taken from it by the pu- 


"|" | trefaction of organic substances, and hence kills 
|..|-- |all plants surrounded by it as it can impart no 
4° oxygen to ~ — : 
|""|'6 | putrify and vitiate the surrounding atmosphere 
extract tablished 


ese dead plants, in turn, 
extracting oxygen from it, it being an es 


. ae that putrefaction is a most powerful deoxi- 
{| dizin, 


g econ. : _ : 
Dr. Thompson believes that the malarial poison 


| lis a specific germ of organic nature which is 
**|""|"* | mechanically diffused. 


One theory is that malaria are in themselves 


ds simple agents always present in the atmosphere, 


but depending on certain meteorolgical influences 
to bring them into activity. 

Another authority asserts that malaria are simple 
and per! well-known substances which are 
always present, but only act as poisons where there 
are certain modifications or predispositions of the 


body. 

Again, others have believed that there are as 
many specific malarial agents as there are specific 
diseases. 

giads Win ntn to-te ups ncaa: acti, quem, 
organic life, that is to say, invisi germs, 
fungi, or animalcules, generated under favori 
circumstances, caught up by the atmosphere an 


conveyed to man the ion, Or com- 
it | eanicaten $0 him in the soluble form by inocula- 


tion. 
‘*One sect assumes that the germs introduced 
into the living organism are actually multiplied 


725 | there; others t that the , being ic 


primitively, does not y act on the affected 
organism 'y, but that coming in contact with 
decomposing matters in the soil it gives rise as a 
ferment to the formation of compounds which be- 
come when breathed—malaria.”* 
P= orca ie mitt mergers go 
c owe sym 
nate a cls uaunied inthevuelt the : 
cou y the pres- 
ence of the ferment. — 

So much as to the nature of the poison itself. 
She eeky ote meee eee for its pro- 
duction are less specula' and quite generally 
concurred in. 


Dr. Loomis has very completely summarized 


“1, Acertain amount of vegetable matter : mat- 
* Barker's “Malaria and Miasmata,)> + 
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ter either on the surface or in the substance of the 
soil, where the malarial poison is It is 
not necessary that the quantity be large, but a 
certain amount is : 

. “2, Acertainamouant.of moisture must be on the 
surface or in the substance of thé soil ; it need not 
be excessive, but some is indispensable. 

“3. A certain average degree of temperature is 
necessary for its production. It cannot be devel- 
ot below an average temperature of 58° F. for 

alpen 7S -Sarr ‘as an pions 
un average perature ranges as high as 
65° F. for the 24 hours.” - * 

As to the local conditions for producing malaria, 
the same writer observes that— ? 

ist. Marshes are especially favorable to the 
development of this puison, but all marshes are 
not malarial. The power to generate malarial 
poisons varies with the amount of water they con- 
tain. there is an abundance of water 
malarial fevers are rare; when the marshes are 
covered only bya thin sheet of water, and are 
— to the direct rays of the sun, malarial 
poison will abound. Marshes that have dried up 
are especially favorable to the development of this 
poison, yet as soon as heavy rains submerge the 
sony parched surface the power to generate 

he poison is for a time diminished or entirely 
arrested.* 

As a rule salt-water marshcs are especially free 
from malaria, due tly, no doubt, to the com- 
paratively uniform humidity of the soil, the level 
of salt water being unaffected by drought. But 
when salt and fresh water become wane the most 
favorable conditions for its development exist. 
Niemeyer accounts for this last phenomenon, by 
e ing that the mixture of sea water wi 
fresh water is peculiarly injurious, as many fresh 
ved marine plants die and decompose in the mix- 


Marshes resting on a substratum of sand are far 
less malarial than those resting on limestone, clay 
or mud. 

Marshes in high latitudes, which often during 
the heat of summer become dry, yet generate no 
malarial poison, although during the heat of the 
day the thermometer may reach 90° F., for the rea- 
son that the temperature during the night falls be- 
low 50° F. 

Damp bottom lands subject to annual overflow 
are fruitful in generation of malarial poison. 

2d. Another cause favoring development of 
malaria is the upheaval of new alluvial soils, such 
as obtain when new lands are first brought under 
cultivation, railroad excavations made, etc. Such 
excavations bring decomposing vegetable matters 
to the surface: these under the influence of heat 
and moisture generate miasm. 

3d. Water flowing from malarial districts may 
bring malarial poison to non-malarial districts. 

4th. Non-malarial regions may be rendered 
malarial from the poison transmitted by the wind. 
ov be carried up mountains from 600 to 1,000 


Niemeyer observes that when marshes freeze, 
ial fevers cease, the same being true when 
marses entirely dry up, or if the mouldering bot- 
tom of the marsh is protected by a thick layer of 
water from the action of the sun and air. Land 
uncultivated for some time and then tilled is apt 
to be malarious, and where ia occurs over 
tly dry soil it is due to sub-soil water. 
och says the essential character of all 
malarious marshes and swamps is, that the land 
dry i pla at ont Geen. on pee 
ry in some places and wet in rs, Or poo! 
and ae: ts should be intermixed, or that it 
should and soft from the mixture of 
‘ with water, or that 
3 iar alternations of 
dryness. 
’ Barker, in his treatise on malaria, states that the 
decomposition of vegetable matter, in other cir- 
cumstances than in connection with soil, has fre- 


there are many 
examples of fevers originating from the decompc- 


sition of coffee, potatoes and other vegetables, and 
that animal iter i 


to produce 


the extrinsic t most influential in favori 
duction of malaria, an fainance attelbatable peab- 
* The result of observations at Munchen andjLyons leads 


Syenian fever to Seovaiaiom: tebe wee ‘ 
7 reverse cccurs it 





| tion greatly avcelerated by the alternating rains 


| vegetation and consequent creation of ferment | mae of 
therein. 
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} 
ably to the effect of a high temperature in favor-| placing of drains four feet below the surface will 
ing the chemical between organized recre- | a>complish this result 
ments and humidity, and likewise to its accelerat- practice of forming little fresh-water ponds, 
ing the formation of the aqueous vapors which ap-| for ornament or use, should be prohibited, unless 
pear to be the vehicle for the diffusion of the | the source of supply is very constant and ample. 
poison. Many country seats in this vicinity have fine lawns 

Sir Thomas Watson states that ‘for producing | made by draining wet or swampy meadows, dig- 
malaria, it appéars to be requisite that there should | ging out some little hollow, allowing the d 
be a surface Capable of absorbi moisture, and | to collect therein, and thus forming a little pond. 
that this surface should be flooded or soaked with Generally these ponds are a blemish in landscape 
water and then dried; the higher the temperature | effect, and they are atone a sanitary nuisance. 
and the quicker this drying process the more; Although —— give conflicting testimony on 
plentiful and more virulent the poison that is | the subject of flooding low lands during the winter 
evolved.” | for purposes of ice supply, the weight of evidence 

The fo ing notes on malaria are made some- | seems to be that the practice is dangerous to 
what full, use it will be noticed that while | health.” The bottoms of such temporary pondsare 
scientific investigators have yet failed to prove | protected from frost all winter and saturated with 
any one theory as to the exact nature of the| water, so that not only is the growth of certain 
specific poison called malaria, yet, with singular| kinds of aquatic v tion probable, but the 
accord, they all admit the indispensable necessity | spring vegetation will be rank and watery; in both 
of the presence of some form of stagnant water as | cases to be followed by premature decay. 
one element in the evolution of malaria: so until; The depth at which drains should be placed be- 
the other elements of this poison are known | low cellar floors need not be as t as that stated 
equally beyond dispute, the ole way to fight it is| above; probably a foot and a half, or two feet, 
by eliminating this one certain element of stagnant | would be sufficient ; the difference being that the 
water, or in a word by drainage. cellar temperature is so much more equable than 
that of the open air that the fluctuations in the 
height of the plane of saturation of the soil will be 
diminished. 

It is indispensable that the channels of all natu- 
ral streams, if of any size and unceasing in flow, 
should be kept — by means of special drains. 
It may be possible to exterminate, so to speak, a 
natural stream by tapping its apparent sources of 
supply, conducting the water into the sewers, and 
then filling in the old channels; but the experi- 
ment would be a very hazardous one, every probc- 
bility existing that the numerous exceedingly 
small secondary veins and channels, formed by 
years of natural drainage towards the brook, 
would still continue to act, thereby keeping satu- 
rated the new filling in the former brook channel, 

It is generally quite unnecessary to build an ir- 
dependent drain for the entire length of the old 
channel. At convenient intervals the drain should 


THEORETICAL AND GENERAL CONSIDERATION OF 
SEWERAGE AND DRAINAGE. 


It may be broadly stated that, other things being | 
equal, the salubrity of any locality depends on 
maintaining the level of the water surface above 
the surface of the ground, or the plane of satura- 
tion below it, at a constant height. 

Whatever the natural conditions of soil, climate, 
etc., ars be, it will be observed that nature has | 
invariably certain forms of organic life suited to 
just these conditions, and if these conditions re- 
main constant the regular compensating transfor- 
mation of inorganic matter to organic life, and of 
organic life back to inorganic matter, will be} 
harmlessly maintained. 

On the contrary, should these conditions be 
disturbed, the sudden destruction of these special 
forms of organic life must ensue and malarial 
poison be generated. 

A swamp in which the same degree of satura- 
tion was constantly maintained would not be mala- 
rious. Except in the case of purely salt-water 
marshes, this condition is rarely met with in 
nature, and changes are frequently occurring : 
the natural sequence being: the overflow; a high 
degree of saturation of the soil, following the rains 
of spring ; the growth of vegetation suited to this 
humid condition; the speedy lowering of the 
water by the droughts of summer; the conse- 
quent perishing of paludal vegetation ; fermenta- 








merged into some contiguous or og yer 
sewer, and farther down on the line of the ol 
channel a new drain commenced. (See Fig. 2.) 

As a rule, drains should be trapped at junctions 
with sewers. 

On no account should any drain, whether cov- 
ered or open, be used as a sewer. Instances of 
fatal consequences, directly attributable to such 
ee use, are on record, Salem and Wake- 

eld, Mass., being examples.’ 


Unless where they can be conducted through 
parks, it should be an invariable rule in cities to 
convert natural brooks inte covered drains, 

Dempsey, an authority on drainage, says that 
all drains depending simply on drainage for sup- 
ply should be kept covered. In evidence taken in 
England, before a committee of Parliament, the 
fact was clearly elicited that covered drains will 
drain a greater breadth of land than drains of the 
same depth if left open. 

There are several reasons for this : open drains 
are much more likely to become cbstructed, out of 
repair, and covered with vegetation, and in some 
soils their sides become dry and plastered. 

Again, the land over covered drains can be 
utilized, while that occupied by open ones must be 
wasted 





and heat of early autump, producing malarial 
— ; finally, the stoppage of fermentation, and 
ence of malaria, by the frosts of winter. 

Drainage helps to prevent malaria by tending to 
maintain at a constant height the plane of satura- 
tion of the soil. It is ny Senne that this is 
accomplished in two ways: first, Wy carrying off 
surplus water in wet season; second by rendering 
the soil so porous as to readily admit of the rising 
of moisture from greater depths to replace that 
evaporated from the surface in dry seasons. 

The mere presence of water alone, is not maia- 
rious in effect. A sea voyage is indisputably with- 
out tendency that way: neither is the health of 
those living on the shores of our great lakes inju- 
riously affected by their proximity to such vast 
bodies of fresh water. 

Where water, from agitation, constant change, 
or 5 ome depth in itself, or certain depth below the 
surface of the soil, will not support organic 
growth, no harm need be apprehended from it. 

There are two lar misconceptions regarding 
oe the first is the delusion that hiding wet 
quired the 


It is a certain result, in cities or their suburbs, 
that open drains become ee and the recep- 
tacle of all kinds of rubbish and filth. 

A plan has sometimes been adopted, for subur- 
ban roadways, of having oper, b turfed gutters 
above for storm water, with covered drains be- 
neath for ordinary flow. 

Some theoretical persons insist on separate and 
— systems of sewerage and drainage. The 
late Mr. Kirkwood, probably the leading authority 
in this country on practical hydraulics and drain- 
age, says of such a system, that it has not found 
favor in this country, adding ‘“‘ nor are we aware 
that it has anywhere been found necessary.” 

It was customary, formerly, to lay the bottom of 
brick sewers dry—that is, without mortar—so as to 
allow for drainage from the ground into the sewer. 
This is not at to be recommended: in times of 
drought the conditions will be reversed, the sew 
escaping into the earth. Especially would this 
dangercus where the sewer was buil t in dry, sandy 
soil, or where the street was an embankment and 
the bottom of the sewer above the original sur- 
face. 

Sometimes the..‘‘inverts” of brick sewers are 
stoneware‘and cellular, thus forming a 
sub-way for drainage beneath the sewer. 

The objection has. been found to this : 
ment that there was too little opportunity for the 


a light filling over it, is all that is re- 

second, that drainage has to be carried 

to an excessive depth. The former is ineffectual, 
the latter is extravagant. 

The mere covering of a swamp with a ‘thin 
eee earth will not alter the character of 
its vegetation, nor vent fermentation in the 
water below the ace. I take it that the decay 
of the roots of plants is just as dangerous as that 
of their foliage under the same conditions. 

On the other hand, all labor expended in lower- 
ing the water in the soil below a certain depth is 
lost, so far as to increasing the healthfulness of the 
locality. 


Tle true plan is to drain the soil simply to a 
depth sufficient to prevent the premature y of 


What the exact depth should be, of course, de- 
pends on the character of the soil; ordinarily the 











drainage water to enter, and too much for the 
sewage to —— 

As stated before, all natural streams should be 
maintained as covered drains in cities; aside 


from these, no system of drainage is required in | less 


closely built portions, if the cellar drainage is 
epety arranged for, 

here houses are close 
lars underdrained, the ground above the level of 
such cellar drains can never remain saturated. 
Again, where sewers have been constructed 
through streets their trenches act more or less as 
blind drains. 

In fact the amount of water entering the ground 
in city streets is comparatively small. From care- 
ful experiments made in Lo , it wasfound in 
one densely built-up, well-sewered ion, to be 
less than five and ahalf per cent. of rainfall ; 
on an average it was about twenty-five per cent., 
including amount evaporated from the pavement. 

More attention should be give to the proper 
drainage cf cellars in cities. 

Ina ty of cases cellars are not under- 
drained ; the floors are concreted, and provision 
made for carrying into the sewer pipe any water 
that may find its way on to the cellarfloor, This 
arrangement is defective, as the ground beneath 
the concrete may be saturated and the concrete 
not water tight; besides, the direct connection 
with the sewer pipe, although suppc to be 
trapped, will at times admit sewer gas, and if the 
sewer becomes choked the cellar will be flooded. 
In this arrangement the sewer pipe is 


ther, and their cel- | 


y | be used for manure, is summed up by Mr. 
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mechanically, are all but worthless for manure, 


except when mixed with lime, or equally valuable 
foreign ingredients, to an un degree ; 
while the fluid refuse is still far being harm- 


The system of Captain Liernur has been much 
spoken of : it removes, by means of pneumatic 
pressure, the water-closet contents to reservoirs, 
where it ia decanted in barrels for Cneeners to 
farms. There is but little demand among far- 
mers for this barreled sewage, even in summer, 
and in winter it has to be dumped into thesea. In 
Paris the only sales which could be effected of 
ee rette were at one-twentieth of its 
value 


The Liernur system, although possessing many | 


advantages, does not nearly equal the water- 
carriage system in economy and freedom from an- 
noyance. 
ver sixty different processes for purifying and 
deoderizing sewage have been experimented with, 
The results may be summed up by quoting the 
testimony of one of the lish authorities : ‘‘ The 
failure was, that the left the sewage in so 
impure a state that the le on the river objec- 
to the sewage being Seokarent into the river.” 
The filtration systems, that is, mag hae sewage 
either up or down through filter of : 
charcoal, etc., have proved costly failures where. 
experimented with in Birmingham. 
he successes of all attempts to precipitate, by 
chemical processes the solid matter in sewage, to 


generall 
carried beneath the cellar floor, instead of along | son, Chief Engineering Inspector to the Loval 


the wall where it can be readily seen ani repaire 
and much ter inclination given to it. 

Instead of the above described arran nt I 
should recommend eub-draining cellar floors, for 
that purpose, making, at some convenient point in 
the cellar, a small well, say two feet in diameter 
and three or four feet deep. A system of tile pipe 
or broken stone drains should laid under all 
partes of the cellar, arranged to discharge into this 
well, The well in turn should be kept free from 
any accumulation of water by means of a small 
pump, discharging into some sink or water-closet 
on the basement floor. 

Where a water supp!y existed it might be easily 
arranged to utilize the water putes to operate 
this small pump autematically, whenever water 
was being drawn. 

With our present nee on the subject of sewer- 
age, the best plan for large cities situated near the 
sea, or on large tidal estuaries, is that known as the 
water carriage system ; that is, the liquid por- 
tion of the sewage is used as a vehicle to carry by 
gravity the comparatively small amount of solid 
matter, a little over one-tenth of one per cent. 

It is not a perfect system, and in theory is a 
wasteful one; yet incessant, costly and extensive 
experiments have so far failed to evolve anything 
more economical, The system is the safest in a 
sanitary point of view. The only proper way to 
deal with excrement is to carry it as fast and as 
far away from human dwellings as possible. It 
must be disposed of beyond the slightest doubt, so 
as to avoid being taken into the system.+ 

The most minute amount of typhoid excreta in- 
fecting water has been clearly demonstrated to 
have been the origin of severe and extensive epi- 
demics of typhoid fever. The only sure way is to 
pour the sew; into vast bodies of salt water. 

ot over twelve hours should be allowed to el 
in its passage from the remotest house con mn 
tothe point where it reaches the outlet of the 
main sewer at tide water. I cansee no probability 
of constructing any system of sewers in the an- 
néxed district where the time required for the 
above described transit of the sewage will occupy 
more than six hours. Fresh sewage is merely 
offensive, and does not give off dangerous gases 
until it begins to putrefy. 

Very expensive and rough researches have 
been made in England to determine the practica- 
bility of the utilization of ——. 

On the continent of Europe it is quite common 
to keep the flow from water-closets out of the 
sewers, and to use it with much advantage for 


agricultural 

The necessary frequent removals, and even the 
short detentions before such removals, have made 
the process, wherever tried in England, exceedingly 
un g 
—- in our cities is so diluted that it can 
- be = ae ee kinds of crops when 

ry ‘ 

he solids, when precipitated chemically and 
madp abauun ef the pottetien, with Srhich tute claimed thas 
the floor of the sewer can be made perfectly tight, while the 


Massachusctes Beate Boasd of Healte 2sho. 


Government 
made in 1865: 

** Experience, so far as carried, proves that fluid 
sewage cannot be manipulated into a solid manure 
80 as to Rey. There have been attempts at Leices- 
ter, at Tottenham, and for a time at Croyden. 
During the continuation and working of these 
sewage works there was the greatest ble 
nuisance, with no paying result. At Leicester the 
solid, which was expected to sell for four pounds 
per ton, could not be sold for four shillings per ton; 
at Birmingham the sew sludge accumu 
beyond the power to sell it for sixpence a ton. 

**At Leamington there is an annual cost at the 
outlet works of some £400 to presente and re- 
move the sludge from about one million gallons of 
sewage per day. 

“At Cheltenham, Coventry, Worksop, and 
some other places, the separated sludge is sold at 
prices ranging from one shilling to two shillings 
per ton. In all these cases the fluid, the true 
sewage, is wasted.” 

Analyses show that the fluid refuse, which is 

wasted, contains more ammonia than did the orig- 
inal sewage. . 
The so-called lime process of itation, treat- 
ing the sewage with fresh milk of lime, was so 
costly and created such a nuisance when tried in 
re that its use was stopped by injunc- 
tion. 

The a of sewage matter, by treat- 
ment with c 
alumina process, is bound to be less effectual and 
more ly even than the lime process. 

The “A. B. C. ” was at one time warmly 
advocated. Alumina, blood, clay, charcoal, etc., 
are employed to produce the pitation of solid 
matter from oem 

The Rivers Pollution Commission says of it: 
“The process produced no clearer water what 
would have resulted if the sewage was allowed to 
 aneieounien ly a few of the 

oregoing are only a few o many pre- 
cipitating processes, bub are enough to show the 
inexpediency of trying to utilize sewage by such 
means. 


The irrigation process for d 


, ima parliamentary report 


of sew: 
ecems tobe the. only one promsing cows I 
es the ve wai re- 
ting alrnost ‘all the enna “ - fertilizer. In 
brief, it consists in taki jute 
it flows through the eae and ane 


as 
to 

some point in the country where it can be used to 
inkle or flood the of 


Where en oe skillfully ie 
system can be made a sanitary su am 
aware of no instance where i kab peovet 


English official authorities estimate the neces- 
ae = ane ae 

or sew 

Goan iutiahchtinater 








ay and sulphuric acid, known as the | this is 


Are. 13, 18€1, 





Taking the latter figure, we should uire for 
the whole city of New ork & sewage farms of 
about pred tie for ey ae 
with m pees eee eee acres. 
From all testimony the sewage on at n 
seems tobe a model. It is 500 acres in exten 

about 1 acre for 120 inhabitants. By 


large variety are 
raised. The effluent draimage water is so pure as 
to be fit to drink. eet is 
however, a small loss. The case of the Edinburgh 
sewage farm is the reverse of the above. They are 
d as thorough nuisances, being b 
private owners, who saturate the soil the 


U 


- 


@ 


A certain kind of grass, the Italian rye grass, 

hen irrigated with exces- 

sive amounts of sewage. Four or more crops of 
it are raised each year. Comparatively flat sand 

land is ee for sewage farms. Nothing sutt- 

able can found about New York nearer than 

Long Island. In cold climates the process of irri- 


oc is very much impeded or altogether stopped 
winter. : 


hone mistake made b cao all Saree on the 

su sewer e@ advocacy of one 
tem under all clrougetantes. ¢ vr 
‘There are those who.reagon that sewage contains 
fertilizing ts, hence should never be wasted; 
that it is dangerous and extravagant to try 


Rawlin- | to utilize it at all. 


Some there are who insist that no sewer should 
be smaller than will allow a man to pass th 
it, and that man-holes shall be close together. Di- 
rectly opposed to this plan are those of a more re- 
cent schoo', who demand that no ‘tewer shall be 
larger than will be half-filled at the hour of great- 
est ordinary flow, with only four or five man-holes 
per mile. Of course this latter system does not 
ee for the removal of storm water; there must 

either a separate system of sewers for stcrm 
water or it must be allowed to find its way off over 
the surface of ie gree . 

Practically dered, there is no one system 
adopaed to every situation; in each case a‘ 
study must be made of all local conditions before 
d what system of sewerage is best for any 
particular place. 

The small system is icularly well 
adapted for vi and towns of a suburban char- 
acter, while if applied to closely built-up cities it 
will prove quite inadequate. As stated before, 
where practicable, sewers should always discharge 
inte bodies of tidal water. Inland cities 
towns should, as a rule, dispose of their sewage 
irrigation. In some cases it might be permissible 
to waste the sewage in very large fresh-water rivers 
and lakes, but the praciice is dangerous and cannot 
Mat aaa ae’ 

e. oO balding large sewers in eve 
case is readily exposed. advocates of mks 
system reason that, where small sewers are found 
to silt up, it is because they are too small. In fact 


never the case. A sewer may be t 
to accommodate the flow Mary cioe 
ite- 


The actual timé required to close the 
will be longer Gest $06 tab etentt one, yet a. Vite 
of ‘sit will be much faster in the larger sewer,. 
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ments, and of course larger than’would be immedi- | tion of each se 
ately necessary, so that at first the tendency is to | construction 


ome can onl 
flushed. 
cons’ no sewer until the streets are fully built 
upon; second, build the sewers at first only re 
enough ae opens wants, and afterwards rebu 
them; or, third, build the sewers at once largy 
ST ultimate use, and while little service is 
“a keep them clean by ee 
g sewers, to 


value and economy of 


them clean, is not yet sufficiently appreciated constructor of machines of 


this country. In London, now the best sewered 

ty in the world, it is carried on systematically. 
Any water supply which does not recognize t 
fase of sewers as a ee and legitimate 
use for water, is imperfect and behind the age. 


Ill, —RECOMMENDATIONS. 


Having presented in Part I. a brief description 
of the general physical and economic features of 
the Twenty-third and Twenty-fourth wards, and 
in Part IL. askech of the various theories concern- 
ing the nature of malaria and its relations to drain- 
age, we now have the nec data on which to 
base practical recommendations for drainage. 

This whole district is poomiauty well adapted by 
nature for economical drainage and sewerage. 
New York city a3.a whole is fortunately situated 
as regards these requisites, yet the annexed district 

nts fewer ‘difficulties in the way of drainage 
are met with on Manhattan Island 


‘While the cost of the sewerage on Manhattan Is- Sear 


land has not been at all extravagant, in the annexed 
district it will be remarkable for its inexpensive- 
ness, when compared with results, if comprehen- 
sive plans are matured at an early date and carried 
out systematically and steadily, not spasmodically 
or with speculative haste. 


In this region the water feeding the swamps is ona 


not at all excessive, as it comes from no distant 


and nd source, : 
Tt is simply due to the rain falling over that par- 
ticular district. This fact enables us to calculate 


with considerable exactness the maximum amount 
of drainage due from any swamp or locality. 

Drainage as a public work should not embrace a 
complete and finished network of drains over all 
wet ground. It would certainly appear unjust to 
pay for such a system by the usual methods of 
assessment, 


It seems to be well established by a recent de- 
cision of the Court of Appeals, that where the city 
constructs drains, it must first obtain a right of 
way, giving eee to the owner whose 
land is occupied. 


h right of way once acquired 
by the city would preclude the use of eakconuer: 
ered fog any purpose that would prevent 


access rains for repairing and cleaning out. 

This would be right and proper as far as lines of 
sewers and main drains were concerned, but would 
become an absurdity when applied to the ramifica- 
tions of a complete system of small drains, 

Tam clearly of the opinion that it would not be 
proper for this Department to undertake to carry 
Qut.such a system, any more than that the Police 
Daperpment should be called span to keep swept 

clean the interior of all private dwellings. 

Every one has the fullest liberty of keeping the 
interior of his premises in such degree of clean- 
liness or order as may suit his own ideas and 
inclinations, unless, in so doing, he interferes with 
or sencnetre the health or safety or liberty of the 


house, allows 


public. 
Tf any citizen, > an isolated 
his . I can see no 


the water to stand 
reason why this 
drain all the way to 
of the expense on his n 

As to the order of ir construction, drains 
should be classified as follows: 


z 


t. 

Drains to be built when ordered by the 

Health t. 
Third— to be built at the discretion of the 
vthis Departmen ould be pied with 
w occu w 
and only take upon tee lova- 
tion and construction matit likes of Aiind. 908s 


to Come within reach of all properties requiring 





be remedied by.keeping them | water-courses 
One of three courses must be taken; first, | flow) freely under the embankment, keeping us 


| regular examinations and the comparatively easy | 





| 





! 


| 


First—Drains to be built when determined by | POD4s 


| assimilate the methods of paying for these two 
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e water shed ; it is, that in the 
all streets and avenues great care 
be taken at embankments to carry all 

(however small or irregular in 


should 


way as possible to their original lines, and after- 
wards being particularly careful to maintain them 
in good order and unobstructed. 

Any one supposing’. that a system of drains or 
sewers can be constructed by human agency which, 


after completion, will never need further atten- | k 


tion, will as disappointed with results as the 


perpetual motion. 


Eternal vigilance is the price of safety, just as| sewer to be constructed 
artificial channels for | 


much with the hidden an 


drainage and sewerage as in matters politic. 
No sewers, culveris or drains should ever be 
built in such manner, or form, as to preclude 


removal of obstructions. 
In concluding these general remarks I cannot | 
refrain from calling your attention to a dangerous | 


practice, which seems to be particularly common | CUpyi 


in the district under discussion. 
introduction of a public water supply in streets 
long in advance of the building of sewers. A 
report of the Massachusetts State Board of Health 
states that a public water supply increases the 
amount of sewage from six to ten or more times. 
Water pipes are laid at general expense ; that is, 
paid for out of taxation ;-while the cost of sewers 
1s assessed directly on the property benefited. As 
uence, the former are constantly being 
manded by the most parsimonious, while the 
latter, as a rule, are not asked for, or are opposed 
in many cases. I venture to suggest, asa remedy, 
aplan which it is not too late to apply to the 
Twenty-third and Twenty-fourth wards; that is, to 


classes of improvements. 
First, refund what few assessments have already | 
been paid for sewers, and hereafter build all sewers | 
in the district at public expense, charging an an- 
— sewer rent for all connections made with 
them. 

I now propose to take up for examination and 
recommendation as to drainage the different water 
sheds in succession, as follows : 

1. THE HUDSON RIVER WATER SHED, 
or so much of the same as lies within the annexed 
district. 

This consists of some 569 acres, covering an area 
less than half a mile in average width, and about 
215 milesin length. About an average width of 
1,000 feet next to the Hudson River is occupied by 
the river bank r, rising quite abruptly toward 
the east, with a minimum inclination of 10 feet 
per 100 feet. 

East of the river bank the rise is still very 
marked, although less steep, and much more 
broken and lar. 

At une point on the eastern boundary of this 
water shed, near Christ Church, Riverdale, an ele- 
vation of 282 feet above the river is attained, being 
the highest ground within city limits. 

There are springs in this slope generally inter- 
mittent in flow, but no brooks or streams of any 
importance, the greater part of the rainfall of the 
water shed passing a to the river, in little 
torrents. Quite small areas of wet ground are in 
a few instances met with, but these can readily 
and best be drained by the owners of the property 
where t exist, who in all probability alone 
suffer any ill from allowing them to remain. 

The only point which I can suggest as requiring 





public intervention is in to the water, more 
or t, to be between the railroad 
embankment and the ori shore of the river. I 


would recommend that all water courses, however 

small or intermittent in flow, be led directly into 

the river directly across the railroad, and that all 
or between the railroad and former 

shore line be filled in so as to be at least 

the railroad track. It 


I refer to the | Sides have slo 
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I see no need of any public scheme of drainage 
being undertaken in advance of the regular sewer- 
agé of the district. 

I should recommend that here, also, the bays 
and flats between the 8S. D. & P. M. R. R. and the 
old shore be filled in at least to the level of the 
railroad bank. 

The small stream crossing Johnson avenue, 
River street and Kingsbridge road, is much polluted 
by sewage and garbage from the adjacent cottages, 

nown as ** dier’s Row.” I would recommend 
that the stream be converted into a covered drain 
for a portion of its length, and, if practicable, a 
to accommodate the 
houses now using the stream_as a receptacle for 


| filth, 


3. TIBBET’S BROOK WATER SHED. 


This large and important district, containing 
some 2,292 acres, presents nothing very intricate in 
the solution of the problem of drainage. The 
natural line of main drainage is very direct, oc- 
ng the axis of a well-marked valley, whose 

averaging from 8 to 6.5 ft. 

he lines of the steepest slope are 

at at right angles to the axis of the valley 

ence the smaller streams flow very directly and 

— into Tibbet’s Brook. 

rst recommendation touching this district 

would be in regard to the main drainage channel ; 

that is, Tibbet’s Brook. Some 1,300 acres of the 
water shed of this brook lie in Yonkers. 


(TO BE CONTINUED.) 
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THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS.* 


BY J. JAMES R. CROES, M. AM. SOC. C. E. 
(Continued from page 313.) 
LIX.—NEW BEDFORD. 


New Bedford, Massachusetts, is on the west side 
of the Acushnet River, in lat. 41° 38’ N., long. 70° 
55’ W. Most of the city lies on a hill-side which 
ascends with an easy grade from tide water toa 
ridge of about 100 ft. elevation. The western 
slope of the city descends into the Tripp's Brook 
Valley. Asa part of the town of Dartmouth it 
was setiled about 1650. New Bedford was incor- 
porated as a separate town in 1707, and in 1847 it 
was incorporated a city. 

The first movement in relation to the introduc- 
tion of water was made in 1860. From 1860 td 
1865 various plans were discussed. In 1865, the 
plan of the works as hereinafter described having 
been adopted, the construction was begun, and 
water was introduced in 1869, Three commis- 
sioners were appointed by the City Council to act 
during the process of construction. At this time 
the population was 23,000, 

Water is obtained from a storage reservoir of 300 
acres area, and holding 400 million gallons, at 40 ft. 
above tide level, formed by a dam across thé 
Acushnet River, about seven miles north of the 
centre of the city. The water-shed above the dam 
is 5 sq. miles. 

The first dam was of earth, 600 ft. long, 25 ft, 
high and 20 ft. wide on top, with slopes of 2 to 1. 
‘Tbe dam was built in aswamp with muck from 
2to 12 ft. deep, beneath which was hard pan from 
1 to 8 ft. thick, overlying 20 to 30 ft. of fine sand, 
beneath which was rock. 

A puddle wall in the centre was carried to hard 
pan, and in some cases 4 to 6 ft. below it. All 
muck was removed from under the upper slope of 
the dam. The upper slope was faced witha dry 
stone wall. 

From the gate-house on the upper slope, a waste- 
culvert and conduit extended through the dam. 
They were founded on the fine sand. After the 
reservoir was filled in the summer of 1867, leaks 
began. to appear below it. In February, 1868, a 
ee ee the gate-house and 100 ft. of the 
bank being swept away. W. J. McAlpine, C. E., 
reported that the failure was due to the fine sand 
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under the gate-house and culvert becoming satu- 
rated and running as quicksand. In rebuilding, 
this material was confined by two rows of battened 
sheet piling, 15 ft. apart. As rebuilt, the dam is 
20 ft. wide on top, with slopes of 2to 1. In the 
middle of the dam is a puddled wall, from 6 to 12 
ft. in width. The inner slope is protected by a 

lining of large-size stone. A waste way is located 


at the east end of. the dam, 50 ft. in width,,|, 


constructed of rubble hydraulic masonry, except 
the overfall, which is hammer-dressed. The whole 
rests upon a timber and plank platform, and that 
upon a foundation of puddled earth. The gate 
chamber is located at the west end of the dam, and 
is carried out into the reservoir about 50 ft. The 
chamber is of hammer-dressed stone, laid ‘in 
hydraulic cement mortar. The house is of brick, 
and the whole rests upon a timber and plank foun- 
dation. 

From the dam the water flows by gravity for 
55¢ miles, with a descent of 0.58 ft. per mile through 
a single ring brick conduit, oviform, 3 x 4 ft.; 
the bottom being a semicircle of 3 ft. diameter. 
There are three overflows on this line of conduit 
for the discharge of surplus water. 

The outlet of the conduit is into the receiving 
reservoir, which has a capacity of 3,000,000 gal- 
lons, a depth of 12 ft., and an elevation of 30 ft. 
above tide, with banks 12 ft. wide on top, with 
slopes of 2 to 1 outside, and 14¢ to 1 inside. The 
inside slope has a lining of puddle 4 ft. wide 
at the top, and 10 ft. wide at the bottom of 
the reservoir and carried down 3 ft. below the bot- 
tom, and is protected by a lining of granite stone 
1 ft. thick, having the joints well filled with fine 
gravel. 

From the receiving reservoir the water is con- 
ducted 269 ft. in a stone culvert, to the pump well, 
which is 31 ft. long, 12 ft. wide and 17 ft. deep. 
There are four recesses, 5 x 6 ft., for ‘the pumps. 

From the pump well the water is raised 124 ft. 
to the distributing reservoir, 154 ft. above tide, 
through a 16-in. force main, 2,200 ft. long. The 
pipe system is also supplied in the lower section di- 
rect from the pumps, through a 10-in. main. 

The distributing reservoir has a capacity of 15,- 
000,000 gallons, 17 ft. deep. Its embankments are 
from 8 to 18 ft. above the natural sur- 
face of the ground. The top is 15 ft. in width, and 
its slopes are 2 to 1. On its inner slope is a lining 
of puddled earth 7 ft. wide at the top and 15 ft. 
wide at the bottom of the reservoir, and carried 
down 5 ft. below the bottom, covered with 12 
ia. of gravel, on which is laid a granite wall 18 in. 
thick at the bottom and 12 in. at the top. 

There are two pumping engines. The larger en- 
gine, of 5 millton gallons capacity, was designed by 
William J. McAlpine, C. E., and was built by the 
Quintard Iron Works, New York City. Itis a ver- 
tical, beam, condensing engine, with two vertical 
single-acting pumps. Its general dimensions are : 
Steam cylinder, 38in. diameter, 8-ft. stroke ; 
beam, 26-ft. long; fly wheel, 16-ft. diameter and 
12 tons weight. The pumps are placed one on each 
side of the beam centre, and are of 28-in. diam- 
eter and 56-in. stroke. The beam is supported by 
a cast-iron hollow column, which serves as an air 
chamber. The engine is supplied with the Sick- 
les adjustable cut-off, and is capable of using 
steam expansively to any desirable extent. It 
passes slowly over the centres, thus giving the 
pump valves time to close. In the line of duty 
this engine has given excellent results. The 
smaller engine is a Worthington compound du- 
plex engine, of a capacity of 3,000,000 gallons in 24 
hours. 

In 1873 a stand-pipe 5 ft. in diameter, and with 
its tap 197 ft. above tide, was erected near the dis- 
tributing reservoir. 

The distributing pipes are partly of cast iron and 
partly of wrought iron, cement lined, There are 
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42 miles of uiee te use, oe ui die 4 
in. in diameter; of this length about 914 miles 
are of wrought iron, cement lined, the rest being 
of cast iron. 

There is also a large number of smaller distrib- 
uting pipes ranging from 1 to 4 in. 

In December, 1880, there were in use 295 fire 
hydrants, 3,798 taps, 22 meters and 14 motors. 

The average daily consumption during, 1880 was. 
2,014,200 gallons. The cost of the works to Dc 
cember 1, 1880, was $1,204,533.87. The total re- 
ceipts have been $1,206,398.81. The bonded in- 
debtedness is $700,000. The total receipts for the 
year 1880 were $39,644.48. The cost of manage- 
ment and repairs during that year was $14,483.67. 
The population in 1880 was 26,875. 

The works are controlled by a board of five 
members, who report to the City Council. 

Geo. A. Briggs, C. E., was chief engineer and 
superintendent from the commencement of the 
work until 1871, and William J. McAlpine, C. E., 
was consulting engineer during the construction, 
Since 1871 the superintendents have been as fol- 
lows, viz.: 

1871-72—Israel C. Cornish. 
1872-77—-George B. Wheeler. 
1877-81— William B. Sherman. 
1881 —Robert C. P. Coggeshall. 
LX.—LAMBERTVILLE. 

Lambertville, New Jersey, on the Delaware 
River, 14 miles above Trenton, is supplied with 
water by a private company. In 1878 the first 
works were built, taking water from a stream 
about a mile from the town, having a drainage 
area of about 11¢ sq. miles, in a trap rock for- 
mation. 

An old mill pond was cleared out, the old dam 
of large rip-rap tightened by sheet piling and 


| puddling, and an outlet and waste pipe laid on rock 


and surrounded with masonry. The reservoir 
thus formed could be drawn down 12 ft., and held 
1,814,640 gallons. The next year the dam was 
raised 4 ft., more than doubling the capacity 
of the reservoir. In 1880 the dam was raised 15 
in., making the storage capacity 6,100,000 
gallons. 

A 10-in. pipe laid through the dam connevts 
with’an 8-in. main, which leads 5,327 ft. to the 
town. The reservoir surface is 246.35 ft. above 
tide level, or 165.75 ft. above the main street of the 
town. 

In August, 1878, a Worthington pump of about 
180,000 gallons capacity per day was placed near 
the river to pump water from it into the reservoir. 
This is used in very dry seasons only. Prepara- 
tions are now making for the construction of a 
larger storage reservoir. 

Cast-iron pipe is used in the distribution; 3.72 
miles were in use in March, 18:1, with 28 fire 
hydrants and about 50 taps. The company has a 
contract with the city to supply water for 28 fire 
hydrants for ten years at $500 per annum. The 
population is 4,300. The capital stock of the com- 
pany is $12,500. The works cost about $20,000. The 
expenses for the two years ending Feb. 10, 1881, 
were $2,908.86, and the receipts $4,759.19. 

Isaac M, Cassin, C. E., was consulting engineer 
during construction of the works. Martin Coryell, 
C. E., has been the engineer and superintendent 
from the beginning. 

LXI.—LONDON. 

London, in the province of Ontario, Canada, is 
at the junction of the north and south branches of 
the river Thames, and comprises an area of about 
3 sq. miles. Settled in 1826, its population in 
1878 was about 20,000, when water-works were 
constructed by the city after the plans and under 


| the superintendence of Thomas H. Tracy, C. E. 


The supply is obtained from springs of very pure 
water, four miles from the city, and is lifted 200 
_ ft. by two Worthington pumps of 3,000,000 gallons 
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BE acme ao two 72-in, ‘Risdon abies 
wheels working under 12 ft. head, obtained by a 
dam, 350 ft. long, across the Thames. . 

+ The reservoir,.on the hill above the springs, has 
a capacity of 7,000,060 gallons, and is formed by 
an embankment on the east side of a natural de- 
pression. The inner slope is covered with 6 in. 
of tough puddled clay, overlaid with 6 in. of 
water-lime eoncrete and-again with 2 ft. of pud- 
died clay and 6 in. of gravel. 

The main conduit to and through the centre of 
the city is 18-in. diameter, of cast iron tested to a 
pressure of 500 lbs. per sq. in., crossing over 
the river twice and under it once between the res- 
ervoir and city. 

The distribution pipes are all of cast iron; 36 
miles in length from 4 to 12 in. diameter. 

There are 200 fire hydrants capable of throwing 
from each, four streams of water to a height of 40 
fi. They were manufactured especially for the 
works after designs by T. H. Tracy, Esq., C. E. 

The cost of works including interest to Dee. 31 
1880, is $890,000. The works were all completed 
and 500 services laid to consumers within twelve 
months. 

Two 2,000,000-gallon pumps operated by steam 
are now in course of construction as a reserve 
power in case of ice or spring freshets interfering 
with the turbine wheels. 

The average daily consumption is about 1,250,000 
gallons. 

The works were built and are managed by a 
board of commissioners, composed of the mayor of 
the city and two citizens, elected by the people 
annually. 

Thomas H. Tracy, who had the entire superin- 
tendence of the construction of the works, still re- 
tains the position of chief engineer, and is also 
city engineer. J. Danks is the secretary. 

The commissioners purchased 74 acres of land in 
connection with the reservoir. which is used by 
the citizens for pleasure grounds. 

LXII,—NEW ALBANY. 

New Albany, Indiana, is on the north bank of 
the Ohio River, two miles below the Falls of 29 ft. 
in the river, which afford a valuable water-power, 
which has been largely utilized for manufacturing 
purposes. The city is built on two benches or 
plains, which slope gradually to the north from 
the river. It was laid out in 1813 and incorporated 
as a city in 1839. In 1875-6 water-works were 
built by a private company, after the plans and 
under the superintendence of Frank Schefold, C. E, 
Water is taken from the Ohio River. The 12- 
in, suction pipe of the pump is laid out into the 
river channel, with a strainer on its further end. 

A single acting beam and fly wheel engine with 
26-in. steam cylinder, working two plunger pumps 
of 16-in. diameter and 60-in. stroke placed 50 ft. 
below the engine floor, lifts the water 265 ft. 
through 4,800 ft. of 12-in. pipe into two reservoirs 
on a hill 192 ft. above the city, built in excavation 
and embankment, 16 ft. deep, and each of one and 
a half million gailons capacity. Another reser- 
voir holding sx million gallons has been built 
since the original construction of the works. The 
slopes are lined with 9 in. of brick laid in cement. 

The distribution is by cast-iron pipes. The main 
from the reservoir is of 12-in. diameter. Sixteen 
miles of pipe are laid, of from 10 to 4-in. diameter.. 
No accidents have occurred-to the engine, reser- 
voir or pipes since the works were built. There 
are 142 \2se hydrants in use and 750 taps. The 
daily consumption is from 500,000 to 800,000 gal- 
lops. The population in 1880 was 16,422. The 
reservoir pressure is sufficient for fire purposes, 
and none of the three fire engines belunging to the 
city are used at all. 

The cost of the works was about $200,000, and. 


the annual revenue’is about 
The ‘‘New Albany ue ra. Company ”. 
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which built and manages the works has a capital 
stock of $100,000 and $100,000 of bonds were is- 
sued. Under a contract with the city the com- 
pany was required to set 100 fire plugs at $100 
each, and additional ones at $75 each, and to 
throw from the hydrants eight 1-in. streams simul- 
taneously 100 ft. high. The contract test was com- 
plied with. 

Frank Schefold, C.E., has been the engineer and 
superintendent from%the beginning. 

LXIII.—MONTGOMERY. 

Montgomery, Alabama, in lat. 32° 22’ N, long. 
86° 27’ W, is on a high bluff on the east bank of the 
Alabama River. Laid out in 1817, it was made the 
seat of the State government in 1847. 

Water-works were built in 1873, by the Mont- 
‘gomery Water-Works Company, a corporation 
chartered by the Legislature of Alabama. The 
works, franchises, etc., were purchased at Chan- 
cery sale, July 1, 1880, by Geo. H. Hazlehurst and 
associates, who reorganized under the present 
style, ‘‘Montgomery Water-Works,” with A. J. 
Lane, President and J. R. Baldwin, Secretary, 
Treasurer and Superintendent. The water supply 
is obtained from the Alabama River, pumping di- 
rectly from the river, except in time of high or 
muddy water, when the supply: is obtained 
from a filtering gallery, located in‘the gravel on 
the river bank. The pumps are Worthington duplex 
high pressure of nominal capacity of 1,000,000 gals. 
per 24 hours, which capacity is, however, largely 
exceeded in practice every day. Steam is supplied 
ordinarily by one battery of three boilers, each 44 
in. X 22 ft. with double flues 15in. diameter. A re- 
serve battery of twosmaller boilers is also used occa- 
sionally. Water is forced through a cast iron main 10 
in. diameter 114 miles to a reservoir 184 ft. above 
mean low water in the river, and of an average eleva- 
tion of 100 ft. above the business part of the town. 
The various branches leave the pumping main be- 
fore it enters the reservoir, and in effect, when the 
pumps are in operation, the consumers are supplied 
directly from the pumps, the surplus going into 
the reservoir. This has a storage capacity of 
about 4,000,000 gallons, is an earth-work structure 
with outer slopes of 1!¢ to1, and inner slopes of 2 
to 1, with a promenade on top of the bank 20 ft. 
wide. There areten miles of distributing pipes 
ranging from 10 in. to 3in., all cast iron, supplying 
103 fire hydrants and 550 private consumers. The 
population of the city in 1880 was 16,714. The city 
lies between the pumps and the reservoir. J. R, 
Baldwin is the superintendent. 

LXIV.—NORTHAMPTON, 

Northampton,’ Massachusetts, in ‘lat. 42° 19’ N. 
long. 72° 42' W., is on the Connecticut River. The 
main portion is situated on elevated ground, a 
mile from the river, with commanding eminences 
back of it. It was settled in 1654. 

Water-works were built by the city in 1870-1, 
after the plans and under the superintendence of 
Nelson J. Welton and William W. Bonnet, civil 
engineers. 

The supply is taken from Roberts’ Meadow 
Brook, a mountain stream flowing through a 
rough granite region. Its drainage area is not 
known. 

The water is impounded by an earth dam 17 ft. 
high at centre, with heart wall of puddle 12 ft. 
wide at foundation and 6ft. wide at top. 

The upper slope is 2 to 1, and is paved with 
stone. 

The waste-way was cut through an adjoining hill 
The earth banks washed to such an extent that 
they were lined with stone, the bank cut through 
to the bottom of the reservoir and a masonry over- 
fall built. 

On the upper slope of the dam is a brick gate 
chamber from which a 24-in. waste and a 16-in. 
supply pipe pass through the dam. The flow line 
is 240 ft. above the town. 


ENGINESRING EWP 


The supply main passes through the villages of | 


Leeds and Florence, which are supplied with water. 


From the reservoir to Florence, 14,471 ft., the pipe | 


is 16 in. in diameter; from Florence to Northamp- 
ton, 12,973 it., it is 12 in. in diameter. 

All pipes are of castiron. In 1880, there were 
22 miles of pipe and 125 hydrants. The population 
of Northampton in 1880 was 12,172. 

The income had exceeded the expenditures and 
interest up to Feb. 1, 1880, by $3,085.11, and the 


entire cost of the works to the same date had been | 


$209,322.84. 


In 1875 the crossing of the 16-in. pipe under the | 
Mill River was washed out by the disaster at the | 
During the relaying of | 


Williamsburg reservoir. 
the pipe a supply was had bya 10-in. pipe laid 
across a temporary bridge. 

The works are managed by a Board of Water 
Commissioners. M. M. French was superintend- 
ent in 1878; in 1875 J. M. Clark was appointed, 
and is the present incumbent. 

LXV.—COLUMBUS. 

Columbus, Ohio, is in lat. 39° 57’ N., long. 88° 8’ 

W.., on the Scioto River. The site is nearly level, 


and the city comprises 10.6 sq. miles. Founded in | 
1812, the water supply was from wells until 1870, | 


when, its population being 31,274, the city built 
water-works,-taking water from a well on the bank 
of the Olentangy River, a tributary of the Scioto. 
In 1873-4 a brick conduit 370 ft. long, of elliptical 
form, 3x4 ft., 27 ft. below the surface of the 


ground and 13 ft. below the river was built from | 
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| 12 in. in diameter and 27-in. stroke was put in. 
| These pumps are geared toa shaft driven by the 
engine of the former gang pumps. 

The Scioto River is crossed by a 10-in. wrought- 
iron pipe 426 ft. long, with ball and socket joints. 
, In 1873 an ice gorge formed in the river and broke 
| the pipe in the middle of a section. 
| When relaid a trench 30 in. deep was dredged 
|in the river bottom to receive the pipe. 

The distribution is by cast-iron pipe, of which 
39.5 miles were laid om March 31, 1880, 14 miles of 
| them of 4in. diameter. There were then in use 
| $19 fire hydrants, 2,156 taps and 534 meters. 

In 1880 the population was 51,665 and the daily 
consumption 2,159,327 gallons. 

The cost of the works to March 31, 1880, includ- 
| ing maintenance and repairs, was $884,867.27, and 
the total receipts had been $291,047.95. 

The receipts for the year 1880 from water rents 
were $44, 572.47, and the cost of maintenance, $19,- 
044.92. 

The works are managed by a board of three 
| trustees. C. M. Ridgway was superintendent for 


1871-2. Frank Doherty has been superintendent 
since 1872, 





LXVI.—MANKATO. 
Mankato, Minnesota, is on the south bank of the 
Minnesota River, 86 miles from St. Paul. The 
business portion of the city is on a plateau about 


89 ft. above ordinary stages of the river, back of 
which rise bluffs. 


In 1875 a well 5in. in diameter _was sunk 2,200 


the well to filter basins. The lower basin was/ ft. on the bluff, at a cost of $15,000. .The water 
excavated to 13 ft. below the river, with slopes of | rose to within 80 ft. of the surfacé.~ An attempt 
1 to 1, protected with rip-rap. The bottom area | was made to pump it to the surlies: but the proj- 
was 14,294 sq. ft. Its supply was drawn from the | ect was soon abandoned. 

ground water and from the upper basin, of 8,742; In 1879 R. D. Hubbard & Co. proposed to pump 
sq. ft. surface, which was excavated to 7 ft. below | all the water needed by the city for fire protection, 
low water in the river. Along the side of this | flushing gutters and street sprinkling for twenty- 
basin adjoining the river and 7 ft. below the sur-| five hundred dollars per anaum, and also what 
face a gallery 18X21 in. was built, emptying into| would be used by private takers at actual cost of 





the lower basin. From it 14 smaller galleries 
radiated at 4:5 ft. below the surface, under the 
upper basin, the bottom of which was covered 
with graduated gravel and sand, the coarser 
stones at the bottom and 7 in. of fine sund on top. 
A 12-in. pipe admitted water from the river to this 
basin. The depth of water on the sand was 2.5 ft. 
at low stages of the river. This filtering arrange- 
ment soon proved to be of insufficient size. The 
basin, galleries and wells yielded about one million 
gallons per day, and the filter bed could. not filter 
more than 500,000 gallons per day. 

In 1877 to 1879 a natural filter gallery was ex- 


,| tended along the river bank from the pumping 


works. The conduit is elliptical, 36 x 42 in., con- 
structed of specially molded arch brick. Each 
alternate course of brick in the lower half has 
openings left in it to admit the ground water. The 
grade varies, but is generally about 23 ft. below 
the surface, or 10 ft. below low water in the river. 
Its construction was carried on in an open cut 
through varying strata of alluvial deposit, quick- 
sand and gravel. Exvept in good gravel the gal- 
lery is impervious to water.’ Its total length is 
5,715 ft., passing under the Olentangy River, and 
at present terminating at a bend in the Scioto 
River, where a well with gates and inlet pipe al- 
lows water to be drawn from the river in emer- 
gencies. 

Water is pumped directly into the ‘mains by 
Holly. engines. 

The first pumping machinery consisted of a 
Holly 4-cylinder engine driving a set of “ gang 
pumps ” and rotary pumps. 

In 1874 another Holly engine was erected with 
four 12-in. pumps, of a nominal capacity of 6,000,- 
000 gallons per day, when working under 60 Ibs. 
water pressure. 

In 1876 the gang and rotary pumps were re- 
moved and a 4-cylinder double-action pump of 


» | engineer, 


pumping, the water to be taken from the Minne- 
sota River, where it would necessarily be impreg- 
nated for a portion of the year with the city sew- 
age. Thisoffer was accepted, and fifteen thousand 
dollars in bonds issued for Jaying mains. Plans 
and specifications were prepared by M. B. Haynes, 
City Engineer, and a contract was made. 

The contractors furnished and laid 58 ft. of 12- 
in. pipe, 1,933 ft. of 10-in. pipe, 1,705 ft. of Sin. 
pipe, 5,400 ft. of 6-in. pipe and 4,965 ft. of 4-in. 
pipe, and also placed 39 hydrants. R. D. Hubbard 
& Co. had previously agreed to lay 467 ft. of 12- 
in. conduit pipe and erecta temporary crib at the 
river bank. Water is pumped directly into the 
mains by one Knowles pump, 12-in. water cylin- 
der, 24-in. strokeand capable of throwing 1,200 
gallons per minute. Total cost of the works to 
the city was $16,047.67. 

The water is used to a limited extent by private 
takers. The works are under the care of the city 
supervised by a committee of 
the Common Council. A constant pressure of 
40 pounds is maintained, and this, upon alarm, is 
instantly increased to fire pressure. 

The present system is regarded as temporary. 

(TO BE CONTINUED.) 


ee en 





ee will please make the following correc- 


a . p. 311, Terre Haute, second sentence, 
for , Tead a town; fourth paragraph, for 
aes ve read —— oa ahr 
alamazoo, fourth paragraph, for <As- 
| tell’s, read Aztell’s, 
P. 315, last column, for Phineas Ball, read 
Phinehas Ball. 


canst Cer 
a sees ett TT 


We acknowledge the receipt of the following : 


| From E.C. Boynton, Supt. Newburgh, N. Y., Water 


Works, 11th, 12th,18th, 14th and 15th AnnualReports 
of the Board of Water Commissioners. ; from John 
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B. Quigley, Supt. Trenton, N. J., Water Works, 


Annual Reports Board of Water Commissioners | *e* 


for 1879, 1880; from John Turner, Chairman 


Water Works Department, Marshalltown, [a., ist | covered 


Annual Report Water Works Committee and 4th 


Annual Report Water Works Department ; from | wires with 


R. C. P. Coggeshall, Supt. New Bedford, Mass., 
Water Works, written description’ of works and 
Annual Reports of Acushnet Water Board for 1870 
-T1-72, 1875-6-7-8-9-80 ; from J. Danks, Sec'y and 
Manager of Water Works, London, Ont,, written 
description of Water Works; from J. R. Baldwin, 
Supt. Water Works, Montgomery, Ala., written 
description of Water Works; from B. W. Rey- 
nolds, Supt. Water Works, Evansville, Ind., report 
on contract trials of pumping engine ; from Frank 


Schefold, Supt. and Engineer New Albany Water — 


Works, description of New Albany, Ind., Water 
Works ; from E. H. Keating. City Engineer Hali- 
fax, N. 8., Board of Works, report for 1880 ; from 
W. W. Bennett, C. E., tenth to fourteenth reports 
of Water Commissioners of Waterbury, Conn., 
1877 to 1881. 





GENERAL INTELLIGENCE. 


ar We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 
GAS AND WATER. 

Water-works extension i: going on at St. Thomas, 
€@ wnada. . : 

The artesian well at the Elgin watch factory is now 
down 1,185 ft. / : 

w water-works engine now being built by H. R. 
Wantueaton for the city of Cleveland. Okie, will prob- 
ably be in running Order by November 1. 

A dispatch from Peterboro,. Ontario,’ says the rate- 

yers wiil be shortly called on to voteon a rei 

aid a water-works company by 50 per cent. o .~ 

000 stock. . 

The artesian well at the works of the Fayette Coke & 
Furnace Comenny, at. Oli Eos has proved a 
grand success,. At the depth of ft. a flow of water 
sufficient to fill a 10-in. pipe has been obtained. 

“The lower reservoir at the water-works, Pittsfield, 
Mass., has been Sporemahly cleaned for the summer. 
Superintendent. Hatch s the water supply getting 
short, and consumers will have to be ecéhomical. New 
uadconanune hydrants to replace the old ones are 
being set on West street. 4 

The water-w«:ks trustees of Youngstown, O., have 
awarded the covtract for furnishing the many water 
pipes and si castings needed in ex ing the 
works to the Lake Shore Foundry, of Cleveland, at 
$31.60 per ton, and R. D. Wood & Co., of Philadelphia, 

ot the contract for furnishing the fire hydrants at 
From $40 to $50 each, according to size.—Cleveland 
Herald. 

Wednesday of week before last the McKeesport 
weed codnalibes closed a contract with R. D. Wood & 
Co., of Peiledeiphie,. to construct their water-works at 
a cost of $83,000. The contract for aos pipes 
was sublet to Eichbach & Foster, of phia, and 
the boilers to Walter Jarbal, of this city. In addition 
to the work specified by the committee, Wood & Co. 
offer to build the stone wall at the pump-house and 
place an iron fence around the reservoir. 

Water Superintendent Bush, of Westfield, Mass., has 
heen wrestling for three or four days with a break in the 
water main where it crosses the Westfield River. A 
coffer-dam was built to get at the leak, but proved of 
no avail, and was abandoned yomertey. with lots of 
verbal structures of similar sound. Nothing further 
will be done until Sunday, when the mill-pond is to be 
drawn off, lowering the river so that the workmen can 


get at the pipe. e break causes little lowering of the 
»ressure, even who use wa ors have 
hardly noticed any diminution in the of their 


machines because of it.—Springfield Republican, Aug. 5. 
A Chicago dispatch says: “The warm weather has 
caused oomeciiy of water in Hyde Park and Lake, and 
some complaint has been made of the too free use of the 
srecious liquid by the South Park. Commissioner 
Yornell was seer to-day, and he said that the park was 
using very little water. It had shut down its fountain 
and was only using it for watering the vegetation and 
the streets. The later could also be given upif life de- 
nded onit. He thought, however, that reports had 
n greatly exaggerated, and that there was not a very 
deficient supply except in the south and west part of the 
towns, where t was a deficient water service.” 
—_— ee — — 


ELECTRICITY. 


Boston's electric lights went out suddenly Wednesday 
evening, leaving the city in almost total darkness. The 
main pulley, a five-feet wheel, broke down, and the 
engine had to he stopped. The gas men are said to be 
on a broad grin. 


One of the chief hindrances to telegraphing in Japan 


ENGINEERING NEWS. 
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difficulty remains always a serious. one.—Scienti 


American. 
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BRIDGES. 

eth i a * pairing i trina the ooite 
re re ng its season. 
more cars are to be bought and 17 watlgs ‘mmoee: of 
steel rails laid. 

So far $12,884,437.23 have been expended on the 
Brooklyn bridge, and the managers are asking for 
$1,000,000 more, to complete the bridge at once. 

Messrs. Clark, Reeves & Co., of Phoenixville, have 
ust received an order from the Na i 
pany for a single track draw, 330 ft., over Snake 
River, in addition to a lot of small orders for the Grea 
Western Railrogd and Mexican National Construction 
Commeny They also closed a contract for 26 spans, 
aggregating 8, ft. of brid , with a total weight 
of 1,7 tons of iron, a n the neighber' of 
$175,000, for the Galveston, Harrisburg & San Antonio 
Railroad in Texas. 


We have received the following note from the Central 
Bridge Works, of 52 Wall street, this city, and Buffalo, 


Deak Str: We have secured the extensive bridge 
works here (formerly owned by the late Kellogg Bridge 
Company), and having greatly improved the same are 
now prepared to furnish iron, 1 or combination 

jucts, roofs or other structures of the most 
approved designs and workmanship at minimum rates. 
ith a thoroughly scientific knowledge of the business 
in all its details; many years of practical experience, 
ample means and close connection with the best manu- 
facturers of iron and steel, we can always insure satis- 

factory result. Very truly you . 

CENTRAL BRIDGE WoRKS. 
—— eee 


RAILROADS. 


The Denver & Rio Grande Railway completed its ex- 
tension to Gunnison City Saturday. The line was opened 
for business to-day. 

The last spike 6f the Baltimore & Cumberland Valley 
Railroad, between y apeaeere and Chambersburg, was 
driven on Thursday afternoon last. 

The final survey 6f the Toronto and Ottawa Railwa 
from Perth westward is now being made. The road 
to be finished in'two years, and is to be built in a 
class manner throughout. 

Shumway, Bu & Co., Chicago, have recent] 
taken the contrast tor 200 tons of bolts to bbe need fa 
connection with the new cable system of the Chicago 
City Railway Company. 

The Connotton'Valley Railroad engineer corps has 
reached Adamsville, ten miles north of Zanesville. This 
line is destined to connect Cleveland with the great coal 
and ore fields of the Muskingum and Hocking valleys. 

The Iowa Eastern Narrow Gauge Railroad Company 
has been merged..into a new organization, to be known 
as the McGregor & Des Moines Railroad Company, with 
headquarters at agai Nal The Iowa Eastern track 
will be extended to immediately. 

Work has been resumed on the Anderson, Lebanon & 
St. Louis road, in-the west part of Hamilton County, 
Ind. It must be finished soon, or lose the last install- 
ment of tax. President Lee is confident that the entire 
line will soon be under centract for its completion. 

There seems to be an epidemic of railroad building in 
this State. There never was a time when so much con- 
struction work was being done, or so many lines pro- 
jected. It is to be hoped the whole will yield good 
results.—Indianapolis Times. 

The Boston, Hoosac Tunnel & Western ma 
ment have been concluded to double track the road, 
bridges and culverts having been built for two tracks 
when the road. was constructed. A large furce of men 
are now engaged in different places along the line widen- 
ing the cuts and road-bed. 


The Peoria & Farmi Rail » which ber, and 
ia ee ye woe Coetear, we Septem 


bas succeeded the B. M. . R. R. (N. Gy, extend 
from Peoria, Ill., to ae TL, and be com: asa 
standard gauge railway, with maximum of 50 
feet to the mile. Aa oie and curves on the main 
line are reduced 0.1 of a foot for each degree of curv- 
ature. The first 30 miles from Peoria is graded and 
bridged ready for the steel, and the balance of the line 
will be graded and bridged by November 1, 1881. The 
chief engineer is John fF. W: 


A La Crosse dispatch says: ‘The contract for the 
bridging, piling, trussing and all other timber work on 
the Chippewa Valley Lake Superior Railroad and 
Red Cedar branch to Red Cedar Falls has been let, and 
work —— be commmnaees Pon once, an to be 
three bridges across the ppewa, t oak 
the value of the work will not be less than $100,000. 
Oe ee eee will be crossed by a 


winter wu the close of navigation. 
i. order t2 connect with a vee division at or near 


“< 


The New York, & St. Louis Railway, which 


is to extend from B to Chicago, with the 
Lake Shore & Michigan Southern, is ag 


Ava. 13, 1881. 
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i ted last year’s freshets. These 
ret rity a a 


are CO 

is to fill the road up level with them. A 
now at. work levelling up the track, for gravel 
trains will be put on soon and the road bal from 
Crookston to St. Vincent. 


— 200 — 
RIVERS AND HARBORS. 

ith the New England Dredging Company’ to. dredge 
w ew Eng’ mpany 
900,000 cubic yards of snitch toes Donte harbor, to 
be used in filling part of South Boston flats. The whole 
cost will be over $500,000. 

£7) REL ety din 
WEW PROJECTS. 

The Long District Electric Call Com with a ca 
ital stock of $50,000, was i rated onthe 8th. The 
trustees for the first year are James N. Jameson, Wil- 
liam C. Lockwood, James Brady and Alfred P. W. Le- 
man. 

The New York Locomotive Works, with its place of 
operation at Rome, Oneida County, and u ee stock 
of $200,000, was incorporated on 8th. . G. Nock, 
D. B. Prince, H. Stryker, W. J. P. on ae 
Edward Comstock, William W. Wardwell, William B: 
Isham, John W. Ellis and Henry A. V. Post are the in 
corporators. 

The Highland Junction Railroad a was in- 

the Sec- 


Aug. 
retary of State. The road will 
and proceed thence across the Hudson River at Storm 
King to the Cornwall station on the Newbu branch 
of the New York, Lake Erie & Western Railroad, the 
whole distance being about 10 miles. The capital stock 
is $1,000,000. 

The St. sy Fort Smith as seeping 
Company, lately incorporated in nsas, a capi- 
tal of $2,500,000. The road will commence at or near 
city of Fort Smith, in Sebastian , Ark., and pro- 
ceed thence southwardly in and th the counties of 
Sebastian, I Polk, Ho Sevier and Lit- 
tle River, to a point on the Red River somewhere in the 
vicinity of Texarkana, or possibly to that place. 

The New York, Ch & St. Louis Railroad Com- 

y has filed articles of tion with the Illinois 
of State; capitel stock, $4,000,000. It: is 

to construct a line of road from a point in 
ermilion county, running thence through the. counties 


of Verm Edgar, Douglas, Coles, Moul- 
trie, Shelby, Ch » Mon ry, Fayette, Bona, 
Macoupin, Madison and St. Clair to Kast St. Lowis: 


Incorporators and first Board of : : Malcom 

Peters, of Philadelphia; W. H. A. Brown, Samuel H. 

Austin, Jacob M. Duncan and Frank Bierce, of Chicago, 
George B of Louisville, Ky. 


K 
—2oe x 
CONTRACTING, MISCELLANEOUS, ETC. 


The stone contract for the projected 
Se Mevenea has been let to Shipman & Carmody, 


The Union Pacific elevator at Omaha will be com- 
pleted some time in a, and will be the 
eee ee est, having a storing capaci 

,500,000 bushels, Grain will be cleaned in this ele 
at the rate of 8,000 bushels per hour. 


ag 


Mr. E. A. Pew, Vice-President of the Manitoba & 
Southwestern Railroad, bas completed here the pur- 
chase and shi tag Fergie spore be te lem cand 
of road. Grading to this extent is to be finished during 

: ins are expected to run during 
Novem 
It issaid that the ironand steel works now being 
erected at Gochen, Rockbridge County, Va., on the 
& Ohio Railroad, will be the largest in the 
The company, which is composed ee of 
English capitalists, is styled the * Iron and Works 
Association of Virginia.” Mr. W. N. Page, of Virginia, 
is t of construction. The Spey 
has a ital stock of several million dollars. fur- 
naces with capacity for a hundred tons a day each will 
be built, and also a large rolling mill and works. 
The report of the Secretary of the American Iron and 
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